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with power-operated NORDSTROM Valves 


':.jValves on a power-operated hook-up will open and close at the press of a button every time... 
‘if the valves are Nordstroms. 
A:Nordstrém valve won’t jam or stick because it does not depend only upon wedging for its closure 
Pressurized lubricant blocks passage of the line fluid insuring a positive shut-off. 
And this film of lubricant keeps the valve ready to open or close 
smoothly and quickly. 
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Above: Aerial view of Elk Ci 
processing and gas cycling plan 


ELK CITY, Oklahoma, November 24, 1947, had; 
producer in the No. 1 J. G. Walters well . . . and a 
oil field was born. Extensive research followed to plan 
the most efficient development of the field. 

To provide long range expansion, steady production 
and increased yield, the field began operating under : 
unitization program, with the Shell Oil Company desig. 
nated as unit operator, on January 1, 1951. Under thi 
plan the Elk City Processing Plant was built to stn) 
valuable hydrocarbons from the gas, then return th 
gas to the reservoir to maintain pressures. 


Storage for crude and other products at the Elk City 
plant is provided by three 24,000-bbl. tanks equipped with 
Horton Double-Deck Floating Roofs, two 15,000-bbl. 
Hortonspheroids and one 7,500-bbl. Hortonspheroid. 
Chicago Bridge & Iron Company also supplied one 72-in. 
diam. by 14-ft. gas separator, a 10,000-bbl flat-bottom 
water tank and a 100,000-gal. Horton elevated tank. 

iene Tp Chicago Bridge & Iron Company has complete facili- 
oe 24 PP tanks es ee ee ties for providing welded po: plate poles sc of any 
b Sive’7.500-bbl. Hortonspheroid. All type to the oil industry. Write our nearest office for 
Oklahoma, processing plant. information, estimates or quotations. 
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CHICAEG BRIDGE & IRON COMPAR 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


II in 6 oc 6 vv dis cetnnevens 2174 WE Ds en vcé cc bccccscs 1538 ette Bidg. Philadelphia 3..1635—1700 Wainut Street Bidc. 
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pe al! Midbeintsdestour 2481 McCormick Bidg. Los Angeles 17... General Petroleum Bidg. WIE Bis 6s db bic cece ccesar icc 1329 Henry Bidg. 

Weiidcetessssnis 2251 Midland Bidg. New York 6......... 3373—165 Broadway Bidg. MUN is das indo c ki boos vides vcs 1634 Hunt Bidc 

REPRESENTATIVES AND LICENSEES: 
Horton Stee! Works Limited, Fort Erie, Ontario, Canada Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Ateliers et Chantiers de la Seine Maritime, Paris, France Compagnia Tecnica Industrie Petroli, Rome, italy 
Metalliques de Provence, Whessoe Limited, Darlington, England 






Constructions Artes-sur-Rhone, France 
Chicago Bridge & iron Company, Ltd., 1348, Caracas, Venezuela Motherwell Bridge & Engineering Company,. Limited, Motherwell, Scotian: 
: Sociedade de Construcoes Ltda., Av. General Justo, 275, Grupo 308 Rio de tanalen, Brazil ee 
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F IFTY-SIX years ago a new oil state was born when 
the Nellie Johnstone well at Bartlesville, Oklahoma, 
was drilled to 1320 feet and began to flow 50 barrels 
a day. The oil was practically useless as there was no 
nearby market and no way to get it to market if there 
had been one. Anyway, at that time regulations in the 
Indian Territory area would have stopped the one- 
well industry. 


It was six years before a tank carload of Johnstone 
oil was shipped by a new railroad to a Neodesha, 
Kansas, refinery. The next year a pipe line was built. 


To make up for a slow beginning, Oklahoma 
busted out all over with wooden derricks. Oil 
flowed from the Dewey-Bartlesville field, the Glenn 
pool, Cushing and Drumright, Healdton, Hewitt, 
Burbank, Tonkawa, Seminole, Oklahoma City. The 


state produced its record of 278 million barrels in . 


1927, more than any other state. 


Operators who made Oklahoma the world oil cen- 
ter did it with courage and determination and luck. 
There was little “dry hole money” in those early 
days. You paid out what you’d saved and borrowed, 
and hoped for miracles. A man could be broke one 
day, rich the next, broke again, rich again. It was 
hard to keep up with the financial status of others, but 
you must remember, it was also hard to keep up with 
your own. 


There were men like Frank Phillips, Bill Skelly, 
Josh Cosden, Wirt Franklin, Ernest Marland, Lew 
Wentz, Harry Sinclair, H. V. Foster, and a hundred 
others who slowly, experimentally, and at last, confi- 
dently, built the Oklahoma oil industry. 


Oklahoma oil operations paced the new automo- 
bile industry and faced the early problems of vast 
mid-continent production. 


Here Mother Nature presented a classroom 
of infinite variety to the growing oil industry. 


Early in the century the lush fields of the state 
graduated into a profession the struggling men of 
science — the petroleum engineers. Here these 
men fought their battles of laboratory-tested knowl- 
edge against short-sighted practice —and won. 
The groundwork was laid for technical advances 


Our Debt to Oklahoma 


that meant more efficient operations for the future 
oil and gas fields of the nation. 


Oklahoma took the lead in conservation. Okla- 
homans conceived the Interstate Oil Compact and 
worked out a practical organization with other states, 
which was wisely only an advisory body. 


Every state is indebted to Oklahoma he- 
cause the experience learned the hard way 
there, conserved petroleum everywhere. 







But the state is not dependent on its past for oil 
fame. After 56 years in the oil business it produces 
about 200 million barrels. of crude oil a year. It has 
now a record number of rotary rigs drilling. Its sec- 
ondary recovery projects, refinery capacity, pipe lines, 
and storage are at an all-time high. 


There are new areas to find and conquer and if the 
industry goes about it with a more technical and rea- 
soned attitude than in the lusty days of old, it never- 
theless does not slow down. 


From the north rim of the Anadarko Basin to the 
McAlester Basin in the southeast, the hunt for new 
reserves goes on with the sarne spirited competition, 
the same zest in active operations. 


New oil sands have been found beneath the pro- 
lific Wilcox sands and deep drilling is opening another 
dimension for the oil seeker. 


The state has the nation’s largest waterflooding 
project at Burbank and the deepest one at North 
Lindsay. Secondary recovery operations will yield an 
estimated three billion barrels. of crude oil. 


And science has added a new method for produc- 
ing oil called hydfafracturing, which is proving adap- 
table to many fields in Oklahoma, both new and old. 


So we give you Oklahoma, which has yielded 
more oil per acre than any state in the nation 
and has produced more than its share of oil 
industry leaders, which provides new areas of 
promise for each new generation, and which 
taught the oil industry by demonstration the 
petroleum engineering it had to have. 


—Ernestine Adams. 
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With the EDITORS 


Verdict: Negligent Suicide 


Safety used to be somewhat like the weather... 
practically everyone talked about it, but few people 
did anything about it. In recent years, however, the 
picture has changed, and most industries and busi- 
ness firms are coping with the problem of putting 
across to employees safe practices and safety “think- 
ing” through better training and safety education. 
Nature plots the course of weather, but man alone is 
solely responsible for the existence or nonexistence of 
safe conditions. Man, through his ingenuity, has 
created machines and, subsequently, conditions that 
are either safe or unsafe. Through design, many un- 
safe conditions are eliminated, but the inherent dan- 
gers of operation created by the proximity of man to 
such machines in performing necessary operations 
can be avoided only by educating personnel. 

In recent years, through the coordinated efforts of 
companies, technical societies, and the public in gen- 
eral, codes for safe practices have been developed and 
standards for safety set. 

Taking unnecessary chances, errors in judgment 
due to haste, avoiding proper methods because they 
are “too slow” each year results in many unnecessary 
industrial deaths. The same factors also result in too 
many deaths in the home and on the highway. Few 
“accidents” reported to the National Safety Council 
each year are “unavoidable.” Practically all can be 
traced to a basic cause: Negligence. 

Few of us ever think of committing suicide. We 
have too many good reasons for living. But each time 
we are negligent in the performance of some task that 
involves the use of proper safety, we are jeopardizing 
our existence. The verdict, if we are unfortunate, can 
only be “negligent suicide.”—D.H. 


Free Enterprise 


Interesting facts and figures constantly are pre- 
sented and many conclusions, correct or otherwise, 
may be drawn from their study. A point in case is the 
phenomenal expansion of the Mexican oil industry in 
the last five years. For nine years after expropriation, 
Mexico’s crude production varied between 40 and 
50,000,000 bbl per year. Drilling was desultory with a 
maximum penetration of some 250,000 ft having been 
achieved in 1946. Since that time each year has shown 
a consistant and commendable increase in footage 
drilled with 1952 showing a 311 per cent increase over 
1947. The same trend is of course apparent in the 
United States. The footage drilled here in 1952, how- 
ever, was only a 64 per cent increase over 1947. 

Continuing the same investigative course, we may 
calculate that Mexican production in 1952 increased 
36.9 per cent over 1947 as compared to only 23.6 per 
cent in the United States, and Mexico’s reserves 
gained 61.9 per cent while ours were up only 34.9. 

So far then, one might conclude that the above 
figures represent the triumph of a governmental 
monopoly over free enterprise. But looking a little 
further, and with no thought of belittling the efforts of 
a neighbor, another conclusion may be drawn. 

By increasing her annual drilled footage over 300 
per cent in five years, Mexico was able to raise her 
production 36.9 per cent and increase her reserves 
61.9 per cent. During the same period, and in a much 
more heavily prospected area, an increase in drilled 
footage of only 64 per cent (about one-fifth the Mexi- 
can increase) improved our reserves by 35 per cent 
while permitting the production of nearly 24 per cent 
more oil annually. 

Considering these factors and especially giving 
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weight to the necessity for our oil men. to conduct 
their operations on a profitable basis, the free enter- 
prise system has obviously been the better.—S. H. C. 


Storage Battery Additive Discredited 


The “tumult and the shouting” regarding the 
merits, demerits, or lack of merit of the much-vaunied 
storage battery additive AD-X2, has been resolved 
finally, as of current date, in favor of the U. S. Bureau 
of Standards. That Bureau, after investigating, appar- 
ently thoroughly, qualities and results of use of this 
now notorious product, reported it to be without 
merit, according to the advices received and pub- 
licized in recent months. When this report was 
attacked by Pioneers, Inc., manufacturers of AD-X2, 
through its president, Jess M. Ritchie, Commerce Sec- 
retary Weeks “fired” Allen V. Astin, NBS director, 
or Astin resigned by request of Weeks, who later re- 
instated him “by popular demand.” 

Eventually Weeks had the Kelly report worked up, 
which substantiated the NBS findings, and exonerated 
Astin and his staff. A Post Office Department fraud 
order against AD-X2 was issued, later cancelled at 
the request of the Senate. Small Business Committee. 

To resolve the matter Weeks requested Detlev W. 
Bronk, president of the National Academy of Sciences, 
to appoint a 10-man committee of scientists and tech- 
nologists to study the entire controversy which Bronk 
did, calling it the Jeffries Committee. 

This report reaffirms the NBS findings that the 
additive is “without merit” and takes up the Pioneers, 
Inc., claims individually. The report finds: 


With regard to “any practical statistical sig- 
nificance” the additive does not reduce harmful 
effects of sulfation; 


Does not lengthen life expectancy of new 
batteries; 

Does not extend life of mechanically sound, 
sulfated batteries; 


Does not assist action by which active mate- 
rial is kept in firm contact with the grid, thus 
keeping plate porosity high; 

Does not encourage net redeposit of shed 
material; 


Does not double life expectancy of the battery. 


The NBS was exonerated in six of the seven claims. 

Ritchie, Pioneers, Inc., president, promptly dubbed 
the report a “whitewash by the National Academy 
of Sciences and the National Bureau of Standards”; 
says he plans to “stick by what my customers think 
and keep on making AD-X2 as long as customers 
want it. In this attitude Ritchie places the knowledge 
and know-how of his organization up against that 
of the greatest bureau of standards in the world, and 
that of the most outstanding group of scientists on 
earth, our National Academy of Science. The Jeffries 
Committee (Zay Jeffries, chairman, of GE’s chemi- 
cal division), studied all reports available on the mat- 
ter and included in their final report all those that 
appeared to have been carried out in a scientific man- 
ner. Testimonials from “satisfied users” played a great 
part in the controversy; the committee in effect 
pointed out that the average battery user is not a scien- 
tific person, is unacquainted with battery construction, 
operation and pecularities and cannot thus make a 
true appraisal of the effects and advantages of the 
additive. 

Copies of the report are available for inspection 
at the Department of Commerce. 


—A. L. F. 





THE PETROLEUM ENGINEER, December, 1953 














EQUIPPED 
TO OFFER 
GREATER SAVINGS 
IN YOUR 
PIPE SALVAGE 
OPERATIONS 


apes rnenneceten merece 


CULBERTSON CO., INC. 
OFFERS: 


@ Ample Trucking, 
Rail and Barge Facilities 


@ Necessary Machinery 
and Equipment 


PIPE X @ Complete Salvage 


) Facilities 
SE we YW ic ie @ Experienced Personnel 


CLEANING 
STRAIGHTENING 
THREADING 
WELDING 
FABRICATING 
HYDROSTATIC TESTING 


ey < SY/ 
CULBERTSON 


COMPANY, INC. 


THE PETROLEUM ENGINEER, December, 1953 To obtain more information on products advertised see page E-29 



























































HIGHLIGHTS IN OILDOM 





Gulf Oil to cut oil imports next quarter ... Randall Committee will make recommen. 
dations on import policy in March...API raises OIIC budget for 1954... Atiantic 
develops new “Soil Detergent”... Warren Petroleum launches first LPG barge... 


Gulf Oil Corporation has an- 
nounced it will cut its foreign oil im- 
ports into the U. S. by 10,000 bbl 
daily for the first three months of 
1954. Gulf added imports had been 
cut in last two quarters, and percent- 
age since the war had been steadily 
declining. 


x *k * 


Heard among crys for reduced oil 
imports is that of John L. Lewis, big 
man among the miners and coal 
operators. The group of coal men 
have launched an all-out drive for a 
5 per cent quota on residual imports. 


x * * 


Kerr-McGee is building a modern 
mill for uranium ore processing at 
Shiprock, New Mexico. The $3,- 
000,000 project is expected to be in 
operation by the latter part of next 
year. Although there are 9 other 
uranium ore processing plants in the 
U. S., Kermac’s plant will use a new 
type process. 


x * * 


International Teamsters Union 
(AFL) president, Dave Beck, told 
the National Press Club recently that 
the Teamsters Union now has about 
1,500,000 members. This makes it 
the largest labor union in the United 
States. Two million members is the 
goal of the union, with the service 
station and garage field expected * > 
hold largest potentials. 


x kk * 


A solution to the imports question 
may be found in the report of the 
Randall Committee, a 17-man trade 
group studying foreign trade policy. 
Head of the commission is Clarence 
B. Randall, chairman of the board 
of Inland Steel. The group is to 
make recommendations on imports 
by March. 


x 2®- = 


Oklahoma is winding up a record- 
breaking year in drilling. Holes com- 
pleted for first 10 months averaged 
626 wells per month, compared with 
578 averaged per month for 1952. 
Starts for two weeks in November 
were 469. 
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Fourth World Petroleum Congress 
has been set for June, 1955, in Italy. 
U. S. National committee for the 
Congress include: E. V. Murphree, 
chairman, Standard Oil Develop- 
ment; F. S. Clulow, vice chairman, 
Shell; Paul D. Foote, Gulf Research; 
J. K. Roberts, Standard Indiana and 
K. G. Mackenzie, secretary, Texaco. 
Meeting will be held from June 1-9. 


x *k * 


Interior Department reported 
more than 89,000 oil and gas proper- 
ties under its supervision in 31 
states and Alaska as of last June 30. 
Assistant Secretary of Interior F. E. 
Wormser reported that oil and gas 
production from 15,000 wells on 
these lands are valued at more than 
$305,000,000 and royalties have ex- 
ceeded $36,000,000. 


x k * 


An article in The Petroleum En- 
gineer was given as reason why for- 
eign students are in Kilgore College, 
Kilgore, Texas. One is Demetrio 
Quintero, a drilling fluids major from 
Maracaibo, Venezuela, who first 
heard of Kilgore College through his 
employer at Compania Shell de 
Venezuela. His employer had read 
an article in The Petroleum Engineer 
by M. R. Mays about Kilgore’s drill- 
ing course. 


x k * 


Atlantic Refining Company has a 
new petrochemical called PR-51. It 
is a detergent said to increase “weta- 
bility” of the soil. A light flaky solid, 
15 to 50 lb are applied per acre, dis- 
solved and carried into soil pores by 
rain or irrigation water. Dr. Vincent 
J. Keenan, chief of chemical research 
division, reports that PR-51 im- 
proves drainage and deters effect of 
harmful droughts. 


x *k * Hi 


Warren Petroleum recently 
launched world’s first large-capacity 
sea-going barge constructed for 
transporting LPG. New barge is the 
City of Tampa, which will operate 
between Houston, Tampa, and Ma- 
tanzas, Cuba, near Havana. 
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Famed Oklahoma City ‘field jp 
Oklahoma County is celebrating its 
25th birthday this month. Given a 
predicted life span of 20 years, the 
field is still producing 13,500 bbl of 
oil a day. Field opener was the In- 
dian Territory Illuminating Oil Com- 
pany and Foster Petroleum Com- 
pany, with No. 1 Oklahoma City. 


x *k * 


Plastic, which invaded the oil in- 
dustry almost at its beginning, has 
been used to make a pipe line. The 
first plastic oil pipe line was com- 
pleted recently in the Williston 
Basin. It is three inches in diameter, 
9 miles long, and delivers 2500 bbl 
of oil a day. 


x * * 


Supreme Court of the UV. S. re- 
fused to pass on a decision of the 
Court of Appeals, which ruled that 
Federal Power Commission was in 
charge of regulating natural gas 
prices in the field. Known as the 
Phillips’ case, the contention * was 
that producers were exempt from 
federal regulation of natural gas. 
(See The Petroleum Engineer, No- 
vember issue, B-3.) 


x * * 


A budget of $3,223,041 for 1954 
program of Oil Industries Informa- 
tion Committee, has been set up by 
directors of American Petroleum In- 
stitute. This is a little above the $2,- 
966,000 fixed for this year’s budget. 
H. B. Miller, executive director, said 
four new field men will be added at 
Dallas, New York, Chicago, and 
Philadelphia, and advertising will be 
along similar lines as in 1953. G. 
Stewart Brown, Standard of Cali- 
fornia, will be national chairman. 


x * * 


Cost of home-heating fuel 
dropped about 4 per cent recently 
on the North Aflantic Seaboard. 
This was the first drop in fuel oil in 
three winters. Drop was due to 
warmer weather and over abundant 
supplies. Esso began the cut with a 
half cent drop in No. 2 fuel oil, fol- 
lowed by Sun, Shell, Texas, Socony- 
Vacuum Gulf, etc. 
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This right-angle gear box is designed 
for transmitting power to operate a 
rotary table. 















The Torq-Master unit is designed for 
application to Torque-Converters and 
can be adapted to Pacific-Western 


Converters and other leading makes. TSO unit two speed transmission. Photograph shows installation of diesel 





engine used to drive rotary table drive. 












FOR BETTER 
a GEAR DRIVES eee 





Pacific-Western high speed units for 
stepping-up speed from prime mover 
to pump. 









see WESTERN GEAR! 


We offer a complete line of gear drives, especially 
designed for the many and varied requirements 
of the Petroleum Industry. Plus engineering 
assistance in development of the installation! 












Pacific-Western speed reducing units 2, 


mover to pump. (Case cover removed.) 








for stepping-down speed from prime ( a 
59: 








eee eee ee es eee ee ee es es ee ee ee ee ee ee ee ee ee ee ee ee ee ee SS SS 


TST ROT CANO. Ce © eetameemenms WESTERN GEAR WORKS 


; y ‘3.6 Executive Offices, Post Office Box 162, Lynwood, California 
Manufacturers of PACIFIC-WESTERN Geor Products ands + 252 aang niceties, ia. S00 
| ’ » IZA 


(Los Angeles County) ‘ : ; 
(0 Gear Drives for Pipeline Service No 


Pacific Gear & Tool Works =". (UR taaaeae eRe eee cna 


| ( Right-Angle Speed Reducers, No 5203 





Write, wire or phone your nearest Pacific -Western office 


Plants —417 Ninth Ave. S., Seattle 4, Washington | NAME _— 
2600 E. Imperial Highway, Lynwood (Los Angeles County), California | 
1035 Folsom St., San Francisco 3, California | COMPANY 

Belmont (San Francisco Peninsula), California 5 iia 
132-134 W. Colorado St., Pasadena 1, California | 
| TITLE 
| 
| 











117 N. Palmer St., Houston 3, Texas 


Representatives —N. 2605 Division St., Spokane, Washington 

930 S. E. Oak St., Portland 14, Oregon 

Room 212, Ross Bldg., Denver 2, Colorado 

500 South Ervay Street, Dallas, Texas 

Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, B.C. 


ADDRESS — 
CITY ee__siate__.__£ 
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OUR CHEESEBURGER FUTURE IS ASSURED 


Since we last communed with our P.E. readers, we have 
had all sorts of interesting adventures. Imagine our surprise, 
tor example, when just after shaving the other morning and 
while we were admiring the smooth texture of the cuticle that 
keeps our lower jaw from falling off, we were peremptorially 
summoned to conversation by an angry ring of the phone bell. 
We thought for a minute that something terrible must have 
happened but, bless our soul, if it wasn’t Rudy Schweitzer, the 
young Southwest Exploration chap from Huntington Beach 
calling to tell us that we had just won a 1000-lb steer and 
would we be kind enough to come and get it. That posed quite 
a problem. 

The nearest we ever came to being a stock farmer was once 
for a spell when we smoked Bull Durham with wheatstraw 
papers. Anyway we talked the situation over with the family 
but no one appeared to be willing to move out and make room 
for our bovine bonus so we were finally obliged to turn him 
over to a cheeseburger factory from which he is now being 
delivered in small increments, tastefully seasoned with Wor- 
cestershire sauce and dabs of dill pickle. Incidentally, the 
ticket that brought us this streak of good fortune was provided 
gratis by Joe Siegel, prexy of Tryad Service, Inc., at Long 
Beach so that our personal investment was nil. The raffle, it 
might be explained, was part of a scheme to raise funds for 
the expansion of Bob Pyles’ Boys & Girls Camps, a most 
worthy enterprise. 


RUBELS’ ADVENTURE IN MINI-MOTORING 


All of which reminds us that while we were having lunch 
a short time ago with Cy Rubel, Al Tietze, Bill Butler, and 
Ben Anderson, we learned that Mrs. Rubel was the recent 
winner of one of these small MG cars. It appears that 
Henry (Mrs. Rubel) belongs to a women’s group which was 
raising charity funds through the medium of a raffle. She 
received a couple of books of tickets to dispose of and had 
hoped to get rid of them at a gathering she was due to attend 
down Palos Verdes way, but she forgot to take the tickets 
along and had to buy them all herself. Among them, how- 
ever, was the winning number, and now the Rubels are wear- 
ing red jockey caps and scooting through culverts just like 
any other MG owner. 


THE SAGA OF EDDIE THE FISH 


Edward H. Fisher, the noted Nineteener, who has been 
functioning capably for the past 15 years as Mid-Continent 
manager for Pacific Wire Rope Company, has voluntarily 
resigned and will probably henceforth work harder than he 
has ever worked before. Despite the fact that he was born in 
Bristol, England, Ed has all the appearance and attributes of 
a native Texan, and loves Houston with all the fervor of a 
born Houstonian. He came to the United States away back 
in 1911 and in the following year began work with Union 
Oil Company, at the same time taking an extension course in 
advance accounting at Southwestern University. 

In 1916 he started his employment with Pacific Wire Rope 
in the accounting department, subsequently became sales 
manager, and when the firm decided to open a factory branch 
in Houston, he was sent there to set things up. He remained as 
manager of that area until the time of his retirement when 
he had completed over 37 years of continuous service. Ed is 
a lively chap with an interesting fund of worthwhile informa- 
tion which he dispenses, tastefully interspersed either with 
episodes from his own experience or with appropriate stories 
from his practically inexhaustable repertoire. 


WESTERN PESA HAS INFORMATIVE SESSION 

At the invitation of Walter Pusch, we had the privilege not 
long ago of attending a meeting of Pacific Coast PESA mem- 
bers in the Los Angeles Ambassador Hotel and found it a 
most elevating experience. First on the schedule was a group 
session, directed by Ott Hammer, and featuring some fine 
talks by Ted Sutter, Jules Toussaint, Basil Kantzer, and Bob 
Safford. Ott did a lovely job of moderating this convocation. 
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PETROLIC PERSONALITIES | 


DICK SNEDDON 





He is a lucid expositor with a nice choice of words which he 
enunciates clearly and effectively and has, indeed, very pleas. 
ing platform presence. We have an idea, that after this he 
will no longer be allowed to hide his oratorical light. 

The petroleum equipment industry can make good use of 
such talents as his and will undoubtedly do it. The speaking 
generally at this affair was of high caliber. Ted Sutier did 
himself proud with an analysis of business conditions and 
trends affecting the equipment market; Jules Toussaint pre. 
sented a comprehensive critique of sales and service methods 
that in a pleasant sort of way set the boys back on their — 
haunches; Basil Kantzer bared some interesting but discon- 
certing statistics to illustrate the need for a more serious 
effort to appraise the public of things petrolic; and Bob 
Safford gave a fast resume of association doings, past, present, 
and prospective, that was most informative. 

Following the dinner later, Rodney Durkee discoursed 
briefly on a number of pertinent matters in his usual sparkl- 
ing way. Everything clicked along on schedule, thanks to the 
able presiding of Ott Hammer, and the expert arranging of 
Walter Pusch, and we for one thought this was one of the best 
functions so far fostered by the Pacific Coast PESA group. 


ODDS AND ENDS 


By way of last minute roundup, Carl Newcomb, manager 
of Western Australian Petroleum Pty Ltd., and his good lady 
left recently for Europe and expect to be in Rome, Italy, about 
the middle of December. Bob Eiche is lately back from a pro- 
longed European galivant and has been seen sashaying about 
the better western clubs accompanied by his New York associ- 
ate, Herb Maland. As we write, the local contingent has re- 
turned from the API convention and feverish preparations 
are under way for the Christmas whingding of the Wildcats, 
the Petroleum Production Pioneers annual meeting, and 
various and sundry other frolics that will keep this columnist 
(loud laughter) running around like an inebriated Chinese 
waltzing mouse for the next two months at least. 





On the Oil Front 








“I FIGGER A FEW PASSENGERS WILL HELP PAY TRANSPORTATION 
CHARGES ON THAT FRACTIONATING TOWER” 
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Call your 
BUTLER 


distributor— 


he sure of...... 


Butler stairways and walkways are 
easy to assemble and will give years 
of servce. They fit all A.P.I. bolted 
tanks and may be used in many 
other ways. 





bolted steel tank erection 


IN YOUR LOCATION: ae 

UNION TANK AND SUPPLY COMPANY 
Midland, Texas Dubach, Louisiana 
Nocona, Texas Glendive, Montana 
Abilene, Texas Wichita, Kansas 
Dallas, Texas Plainville, Kansas 
LaFayette, Louisiana Great Bend, Kansas 
Ruston, Louisiana Ardmore, Oklahoma 
New Orleans, Louisiana Tulsa, Oklahoma 


AMERICAN PIPE AND SUPPLY COMPANY 
Casper, Wyoming Denver, Colorado Cut Bank, Montana 


Oklahoma City, Oklahoma 
Hobbs, New Mexico 
Denver, Colorado 

Sterling, Colorado 

Casper, Wyoming 

Powell, Wyoming 


Fort Worth, Texas 
Houston, Texas 
Odessa, Texas 
Alice, Texas 
Snyder, Texas 
Tyler, Texas 


HARRY G. MILLER 
El Dorado, Arkansas 


Trained crews with years of oil field 
experience quickly erect the preci- 
sion-made sheets of Butler bolted 
steel oil tanks. Every bolt is tight- 
ened just right, pulling the sheets 
against the accurately prepunched 
rubber gaskets. As a result, every 


joint is made positively oil tight. 
And, as a result, Butler bolted 
tanks require little attention, stay 
good looking for years. 
Be sure of getting oil-tight bolted 
tanks—erected when you need them 
Call your nearby Butler distributor. 
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BUTLER MANUFACTURING COMPANY 
7465 East 13th Street, Kansas City 26, Missouri 





Manufacturers of Oil Equipment - Steel Buildings - Farm Equipment - Cleaners Equipment - Special! Products 
Factories located at Kansas City, Meo. * Galesburg, Ill. * Richmond, Calif. * Birmingham, Ala. * Minneapolis, Minn 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “469! 





Type R2R Precess Pump 


























Type R2R Process Pump 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 





Horizontal, Single Style, Double 





——, —, ype. bh 
4040H ance Pump. esigned to handle 
volatile fiquids 





Horizontal, Duplex, Double Aeting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 








3556’ 





Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 


Ni /NDIANAPOLIS /ND. 
323 W TENTH Sr. 


Branch Offices: NEW..YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities — 











: 
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Meetings 


Dec. 6-8—Chemical Specialties <ianufg,. 
turers Association, Inc., anricl meg. 
ing, Mayflower Hotel, Washingtor D. ¢. 

Dec. 7-9—Oil Industry Information Con. 
mittee, Waldorf-Astoria Hotel, New York 
New York. 

Dec. 13-16—American Institute of Chen. 
cal Engineers, annual meeting, Hotel Jef. 
ferson, St. Louis, Missouri. 

Dec. 28-29—American Chemical Society, 
Division of Industrial and Engineering Chem. 
istry, 1953 Symposium, University of Michi. 
gan, Ann Arbor, Michigan. 


1954 


Jan. 11-15—Society of Automotive Engi. 
neers, annual meeting and engineering 
display, Sheraton-Cadillac and Statler Hotels, 
Detroit, Michigan. 

Jan. 18-20—Pipe Line Contractors Asso. 
ciation, annual meeting, Shamrock Hotel, 
Houston, Texas. 

Jan. 18-22— American Institute of Elec. 
trical Engineers, winter general meeting, 
Statler Hotel, New York, New York. 

Jan. 21-22—American Industrial Confer. 
ence Board, Astor Hotel, New York, New 
York. 

Feb. 11-12—Western Petroleum Refiners 
Association, regional meeting, Hotel Beav. 
mont, Beaumont, Texas. 

Feb. 15-17—American Petroleum Insti- 
tute, Lubrication Committee, Sheraton. 
Cadillac Hotel, Detroit, Michigan. 

Feb. 26—Natural Gasoline Association 
of America, Permian Basin regional meet- 
ing, Lincoln Hotel, Odessa, Texas. 

March 1-5—American Society for Testing 
Materials, spring meting, Shoreham Hotel, 
Washington, D. C. 

March 3-5—American Petroleum Institute, 
Southwestern District, Rice Hotel, Houston, 
Texas. 

March 4-5—American Gas Association, 
Transmission and Storage Conference, 
Jung Hotel, New Orleans, Louisiana. 

March 8-10—American Institute of Chemi- 
cal Engineers, Statler Hotel, Washington, 
e. ¢ 

March 8-10—Oil industry 
Committee, Houston, Texas. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
City, Missouri. 

March 17-19—American Petroleum Insti- 
tute, Division of Production, Mid-Continent 
District, Skirvin Hotel, Oklahoma City, Okla. 

March 25—National Industrial Confer- 
ence Board, Ambassador Hotel, Los An- 
geles, California. 

March 25-26—New England Gas Associa- 
tion; Statler Hotel, Boston, Massachusetts. 
March 29-31—Western Petroleum Refiners 
Association, annual meeting, Plaza Hotel, 

San Antonio, Texas. 

April 6-8—Petroleum Industry Electrical 
Association, annual meeting, Dallas, Texas. 

April 8-9—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis- 
trict, Townsend, Gladstone and Henning 
Hotels, Casper, Wyoming. 

April 12-15—Society of Automotive Engi- 
neers, national aeronautics meeting, Statler 
Hotel, New York, New York. 

April 21-23—Natural Gasoline Associa- 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 

May 2-4—Independent Petroleum Asso- 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver, Colorado. 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 


Information 
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3-5—American Geophysical Union, 
annual meeting, National Academy of Sci- 
ence, Washington, D. C. 

6-7—4merican Petroleum Institute, 
Pacific Coast District, Division of Production, 
Statler Hotel, Los Angeles, California. 

May 9-12—-Liquefied Petroleum Gas Asso- 
ciation, annual convention, Conrad Hilton 
Hotel, Chicago, Ilinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel, Phila- 
delphic, Pennsylvania. 

Moy 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

Way 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 20-2\—National Industrial Confer- 
ence Board, 38th annual meeting, Wal- 
dorf-Astoria Hotel, New York, New York. 

May 31-June 5—American Petroleum In- 
stitute, Division of Production, midyear 
committee conference, St. Francis Hotel, San 
Francisco, California, — 

june 7-9—Oil Industry Information Com- 
mittee, Chicago, Illinois, or Detroit, Michi- 


jan. 

in 17-19—American Petroleum Insti- 
tute, Division of Production, Eastern dis- 
trict, Greenbriar Hotel, White Sluphur 
Springs, West Virginia. 

june 20-25—American Institute of Chem- 
ical Engineers and University of Mich- 
igan, Institute of Nuclear Energy, Uni- 
versity of Michigan, Ann Arbor, Michigan. 

june 21-25—American Institute of Elec- 
trical Engineers (tentative date), com- 
bined summer and Pacific general meeting, 
San Francisco, California. 

Sept. 8-10—Oil Industry Information 
Committee, Chicago, Illinois. 

Sept, 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 12-16—American Institute of Chem- 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 

Sept. 13-16—American Institute of Chemi- 
cal Engineers, Fairmont and Mark Hopkins 
Hotels, San Francisco, California. 

Sept. 13-24—Instrument Society of Amer- 
ica, First International Instrument Congress 
and Exposition’ and Ninth National Instru- 
ment Conference and Exhibit, Philadelphia, 
Pennsylvania. 

Sept. 15-17—National Petroleum Associa- 
tion, 52nd annual meeting, Traymore Hotel, 
Atlantic City, New Jersey. 

Sept. 23-24—National Industrial Confer- 
ence Board, Waldorf-Astoria Hotel, New 
York, New York. 

Sept. 28-29—Texas Mid-Continent Oil and 
Gas Association, annual convention, 
Baker Hotel, Dallas, Texas. 


a 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, “After Five” 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 
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= COOLING 


E TOWER. 


COOLING & 
CONDENSING 
UNIT... 





Practically every manufacturer of 
cooling units in this country has 
used Aeromaster Fans as original 
equipment! There are many reasons 
for this choice. Aeromaster Fans are 
an adaptation of high-speed air- 
craft propellers—precisely prebal- 
anced, with an easily adjustable 
blade pitch to meet changing power 
requirements. They give you top 
efficiency and improved anti-flutter 
performance . . . require less horse- 
power to operate. 


KOPPERS| 
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Whatever the installation. 
it pays you to 
Specify Aeromaster Fans 


Aeromaster blades are protected 
against mild acids and alkalies, abra- 
sion, all weather conditions, by a 
special Aeroloid blade coating, ex 
clusive with Aeromaster. Aero 
master Fans are fully guaranteed 
...many models, ranging from 5 to 
24 ft. diameters, with 4, 6, or 8 
blades per fan—capacities up to 
1,000,000 cfm. As original equip- 
ment or for replacement, Aeromaste! 
Fans are tops for long-lasting, re- 
liable operation at less cost! 


-ftenomasten’ Fans 


METAL PRODUCTS DIVISION ¢ KOPPERS COMPANY, INC. « BALTIMORE, MD. 
This Koppers Division also supplies industry with Fast’s Couplings, American Ham- 
mered Industrial Piston and Sealing Rings, Koppers-Elex Electrostatic Precipitators 
and Gas Apparatus. Engineered Products Sold with Service 


MAIL COUPON TODAY FOR COMPLETE INFORMATION . — — — — 
KOPPERS COMPANY, INC., Aeromaster Fans © 320 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


ee (name and type of equipment to be cooled) 


















This Unit Helps Deliver FLOWING WELLS 


















It’s WISCONSIN-POWERED 


With the help of a hard-working Model TFD Wisconsin 2-cylinder Air- 
Cooled Engine, oil and sand are constantly being mixed in this Dowell 
Twin Mixing Tank Unit. Mixing starts as truck leaves warehouse and 
continues until mixture goes into oil formation under high pressure, 
Some wells with only a “show” when drilled-in, are fractured into 
FLOWING Wells by this rapidly expanding “San-Frac”’ process. Results are 
so satisfactory that many old areas are being re-worked in this way. 


It's another typical power application for Wisconsin Heavy-Duty Air-Cooled 
Engines . . . the most versatile power used in oil field service today. 
These engines get the nod because of their outstanding dependability and 
complete adaptability both to the equipment and the job ... and 
immediate service when factory replacement parts are needed. 


The Wisconsin line includes 4-cycle single cylinder, 2- and 4-cylinder 
models, covering a power range from 3 to 36 hp. 


















TO FIT THE 
MACHINE 


WRITE TO HARLEY SALES CO. 
619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
SOS SOUTH MAIN ST., WICHITA, KANSAS 
Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALt TYPES OF UTILITY UNITS. ~ 


WISCONSIN MOTOR 


Corporation 


ee OS ee ee one, Ba, | 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 















WITH 4-PORT 
DESIGN FOR 8 OPTIONA\ 
ARRANGEMENTS 


—<_ 
| om 7 2 
‘=> S ga) 
ee % * Gig, 


SERIES 






PUMP CLEAN LIQUIDS 
OF ALL KINDS AT 
PRESSURES TO 300 P.S.1. 
- «+1 to 300 G.P.M. SIZES 


Pumps that give positive power for 
hydraulic circuits. Installation 
time and design problems re- 
duced because 4-port feature 
offers eight optional piping ar- 
rangements (4 for CW and 4 for 
CCW rotation). Supplied with 
or without relief valve ... with 
packed box or mechanical seal. 


ern ok of” ao os 





Mechanical Seal 


{deal where repacking is 
not convenient. 









’ Send for Catalog 


GEO. D. ROPER CORP. 
73% Blackhawk Park Ave. 
Rockford, Illinois 


ROPER 





Kola ty Fiamyps 
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Sept........ —Association of Desi: and Der. 
rick Clubs of North America, annul 
convention, Banff Hotel, Calgary, Canad, 

Oct. 11-14—American Gas Association, 

place and hotel to be decided. ' 

Oct. 25-29—American Institute of Ejg,, 
trical Engineers (tentative daic}, Falj gen. 
eral meeting, Chicago, Illinois. 

Oct. 26-27—Society of Automotive Engi. 
neers, national diesel engine meeting, Sto. 
ler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso. 
ciation of America, annuo! 
Shamrock Hotel, Houston, Texas. 

Nov. 4-5—Society of Automotive Engi. 


Meeting, 


neers, national fuels and lubricants meg. 
ing, Mayo Hotel, Tulsa, Oklahoma. 

Nov. 8-11—American Petroleum Institute, do 
34th annual meeting, Conrad Hilton Hote anc 
and Palmer House, Chicago, Illinois. 

Dec. 8-10—Oil Industry Information Con. 
mittee, New York, New York. chi 

Dec. 12-15—American Institute of Chem. | 
ical Engineers, annual meeting, Statle Y 
Hotel, New York, New York. th 

x & & of 

The Great Bargain— th 

Gasoline 

In 1940, the average laboring t 

man would have had to work 174 f 
hours to earn enough to pay for his 

average annual consumption of ¢ 

gasoline. By July, 1953, the same { 


laborer would need only 105 hours 
of work to pay for thé same amount 
of gasoline. Labor has gone up from 
65.8 per hour in 1940 to $1.75 per 
hour in July of 1953. Gasoline rose 
only from 18.41 cents in 1940 to 
29.51 cents in July, 1953. Gasoline 
quality has improved so spectacu- 
larly in these 13 years that today’s 
motor fuel is even more of a bar- 
gain than prices indicate! 
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New rection Label 


men SHOWS WHAT TO DO 
«=| AN HOW TO DO IT! 


Otive Engi. : 
ricants mee, Operating instructions showing clearly what to 
Piel do and how to do it, now appear on Alfco Foamite 


Hilton Hols, [Band Soda-Acid fire extinguisher labels. 


ation — They occupy space formerly used for the re- 
charge instructions. These sketches should complete- 
— ae ly eliminate any reason for delay or confusion in 
oe the correct use of these devices by an inexperienced 
operator. 
Even one who cannot read, can properly operate | 
— the extinguishers by observing the action sketches. — 
This is one of the most impor- PP ie 
“ee tant developments in many years, } § 
+ for his for simplifying directions for the i 
ion of correct operation and use of this iE 
: se type of fire extinguisher. 6 
a Only the four simple steps illus- tine | |e 
ein trated need to be understood, and F til SODA-ACID | q 
75 per while each is explained in text also, =F a : ‘PTOR FIRE | 
ne rose _ the action pictures themselves can —_ BP acco Gl | gitar 
toes. be easily recognized and remem- F i . ; 
oline 
ectacy- bered. 
oday’s This has been a long time pro- 
aaa ject to meet an urgent demand 
from many industrial safety engi- 


neers who have consistently re- 
quested more complete operating 
instructions on these units. 


These new action labels are 
fused into the metal by our pat- 
ented Alrauh process. They be- 
come an integral part of the shell 
and cannot be removed. 





As an outstanding Alfco feature, 
this new action label assures users 
of these extinguishers a simplified 
knowledge of operation in an 
emergency, and without any need- 
less I-ss of the fire-extinguishing 
agent in directing the stream. 


There is an Alfco representative 
in all principal. cities. Telephone, 


telegraph or write us direct for On left is the new action label picturing operating instructions for Alfco Foamite 
pr 9 hi Hention. Model 5F-1 Fire Extinguisher. On right is the new Alfco Soda-Acid Model 55-!. 
Oe In the center is the old style label which the new Alfco action label replaces. 


= 


AMERICAN-LAFRAN 


ELMIRA-NEW YORK:U.S.A. 
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LETTERS 





H. G. Texter to J. W. Peret 
To The Petroleum Engineer: 


Upon returning from an extended 
vacation, I have read with great inter- 
est “Comparisons of Casing Landing 
Methods,” published in The Petroleum 
Engineer, October 1953, Page B-101. 
It is, of course, very flattering to me 
because you come to the conclusion 
that the “as cemented” method of land- 
ing casing is the most satisfactory from 
all standpoints. In other words, it backs 


up the conclusions given in my paper 
published in the April 8, 1948, issue of 
The Oil and Gas Journal entitled 
“Some Observations on Casing Strain 
After Cementing.” 

I have only one major criticism. It 
seems to me that you brush off too 
lightly the considerations discussed in 
Arthur Lubinski’s paper entitled “In- 
fluence of Tension and Compression 
on Straightness and Buckling of Tubu- 
lar Goods in Oil Wells.” In this paper 
Lubinski has shown that one can safely 
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let off some tension, without 


-ANger of 
buckling. The advantage of tivis is tha 
some increased resistance to collapse jg 
obtained toward the lower part of th 


string (above the cement). I will admi 
that taking complete advaiitage of 
Lubinski’s method involves some cal. 
culating, but you may have missed , 
paragraph in which some slacking of 
can be effected with knowledge on 
of one fact—the lowest possiiile pos. 
tion of the freeze point. 

This is covered in a sentence unde 
Lubinski’s subheading “3. Oil Strings” 
in which he says: “In other words, dur. 
ing landing, the casing might be slacked 
off until the weight suspended from the 
traveling block becomes equal to the 
weight in mud of the free portion of 
the string.” Of this a commentator rr. 
marks: “This last way of stating the 
case is very useful. It holds true not 
only for single strings, but also fo; 
combination strings.” 

I really wish you would have covered 
this point somewhere in your article as 
it presents a method of slack-off which, 
to my mind has no disadvantages ex. 
cept that of requiring the lowest pos- 
sible position of the freeze point to be 
known. Its advantages are really two. 
fold. It increases, to some extent, the 
resistance to collapse of the string and 
decreases, slightly, the tension loading 
at the top of the string. Both of these 
factors would increase the life of the 
string whenever corrosion is involved. 

The big advantage, of course, of the 
“as cemented” method is its utter sim- 
plicity. It requires no thought whatso- 
ever on the part of the operator. Not 
even the accuracy of the weight indi- 
cator is involved, which is necessary 
in the Lubinski slack-off procedure. 

There is a slight misstatement in the 
second paragraph of the first column 
on Page B-104. It is your sentence read- 
ing, “Subsequent work strongly indi- 
cates the reverse is true up to yield 
point.” This sentence really should 
have read: “Subsequent work strongly 
indicates that this is not true, at least 
up to the yield point of the metal under 
the last engaged thread.” 

If I had not been on my vacation | 
would have pointed out the above 
criticisms before your article was pub- 
lished. Unfortunately, when I returned 
your paper had already gone to press. 


H. G. Texter. 
Chief. Field Engineer . 
Spang-Chalfant 
Tulsa 3, Oklahoma 


J. W. Peret to H. G. Texter 


To The Petroleum Engineer: 


This is to thank you for your letter 
of 10-14-53 outlining remarks on my 
recent paper on landing methods. Re- 
marks such as yours are especially wel- 
come as by this interchange of ideas we 
may eventually be able to clarify the 
problem to a point where a conclusive 
answer may be developed. 

As you have suggested, it might have 
been wise to have emphasized that 
slackoff could be permitted by the 
amount of the pipe-weight covered by 
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cement plus buoyancy. This tendency 
ioward refinement in reasoning, how- 
ever, could lead logically to an addi- 
ional step. For example, the pipe-hole 
friction ‘requently becomes sizable, and 
it varies from small to great with re- 
spect to the pipe weight. 

Where environmental conditions of 
temperature, pressure, mud cake, 
crooked holes, dog legs, adverse pipe- 
hole diameter, ratio, etc., preclude re- 
duction of friction load, then this force 
will be present when landing casing. 

If the friction is not considered in 
promulgation and execution of the 
landing technique, as it seldom ever is, 
then it will, of course, affect the strésses 
in the casing. ; ; 

So, this problem or question arises: 
“How far should we go in refining 
our reasoning?” To elaborate on hole- 
pipe friction further—with a 7000-ft 
54-in. string weighing, say, 110,000 
lb dry, I’ve seen friction frequently 
amount to as much as 20,000 lb or 
more. The slip load will then vary ac- 
cording to whether the string is landed 
by upward motion, or downward 
motion.: 

The slip load will be:— 

(a) Increased 20,000 Ib if by up- 
ward motion. 

(b) Decreased 20,000 Ib if by down- 
ward motion. 
to give 40,000 Ib difference from one 
extreme to the other. 

Now, if we decide to consider the 
string buoyancy plus pipe weight cov- 
ered by cement, this could amount to 
say 33,000 Ib, assuming 11 Ib/gal mud 
and 1000 ft of fillup by cement. So if 
orders were issued to the field to slack 
off, say this much, i.e., 35,000 Ib, and 
they did so, but landed with downward 
motion, we might, in effect, have 
slacked off 55,000 Ib, or about one-half 
of the string weight and be right back 
at the old practice of using the “slack 
off’ method. 

So to gain simplicity, I advocated 
As Cemented and decided to eliminate 
the refinements to avoid complicating 
the issue. For practical use, this ap- 
peared justifiable; from the standpoint 
of rigid examination, it was probably 
brushed over a little lightly, as you 
have mentioned. : 

You might be interested in knowing 
that I have discussed the article with 
personnel of several other companies 
and as yet have learned nothing to in- 
validate the As Cemented method. 

Thanks again for your comments. 


J. W. Peret. 
Sun Oil Company 
Dallas, Texas 


wer 


Although some oil is produced 
in 27 states, more than half of all 
that has been produced in the 
United States to date has come 
from 164 large fields in 14 states. 
Texas has 64 of these giant oil 
fields, each with estimated ultimate 
production of 100 billion barrels 
cr more. California has 34, Okla- 
homa 22, and Louisiana 15. 
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»».f0 make sure 
it gives you the 


| Best, and the Most 
wrench service for your money 


The reason RIG30B Heavy-Duty Pipe Wrenches are known 
for the brutal punishment they can take is because of the tough- 
ness built into them, checked part by part and then hard work- 
tested when assembled . . . not just one wrench in 100 or 1000 
but every last one! ... Add the guaranteed repair-free housing, 
no-slip no-lock jaws, handy pipe scale, easy spinning adjust- 
ment nut and comfort-grip I-beam handle and you see why 
genuine RIG30B gives you the big value for your money. 
Buy them at your Supply House. 





THE RIDGE TOOL COMPANY ° ELYRIA, OHIO 
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nnouncing 
the 2000- -hp& 


MORE POWER IN LESS SPACE 


The 2000 hp KVS is very compact, requiring only a mini- 
mum of floor space per horsepower. 


LOWER FUEL CONSUMPTION 


7600 btu per bhp at full load, 8000 at % load and 9000 
at half load. 


COOLER RUNNING 


Effective scavenging keeps average temperature of pis- 
tons, cylinders and valves extremely low — saves wear, 
lengthens life of parts. 


LOW HEAT REJECTION 


Total heat rejected at full load is only 2300 btu per bhp 
per hour from jackets of power cylinders, exhaust mani- 
folds and exhaust turbines. Only 200 btu per bhp per hour 
is rejected to the oil cooler. 


NO AIR COOLING 


Low blower pressure of 4 psi, and compression ratio of T U ® BO C eae E 


6:1 eliminate the need for any precooling or aftercooling 
of the air. 

Gas-Engine-Driven — 
ECONOMICAL COOLING SYSTEM : 


The high temperature level recommended for the cooling Compressor 


water and lubricating oil, in line with four-cycle engine 
practice, radically reduces the cost of cooling. 


Be 


EASY STARTING 


The air blowers are not needed for starting and require 
no external drive. Blower speed automatically increases 
with engine speed and load. 


FOUR COMPRESSION CYLINDERS 


The use of 4 cylinders, all on one side, makes the KVS 
more adaptable to varying requirements—easier to inspect 
and service. 


ULTRA CONSERVATIVE RATING 


Compression pressure of 225 lb and maximum pressure 
of 600 Ib at 2000 bhp result in a B.M.E.P. rating of only 
121.6. This conservative rating permits the KVS to handle 
emergency overloads with case and safety. 
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CHEMICALS 


i) 


“They've been trying to sell us on that depression detour for years now." 


Petroleum Industry Expands on All Fronts 


Records of 1952 are being brushed aside in a giant surge of operations in all 
branches during first nine months of 1953 — sales and net income go up, foo, but 
no more than enough fo cover return on tremendous investment since World War !! 


Is the 1953 economic situation rougher 
than it was in 1952? More difficult 
than it was in 1951? More irritating 
than it was in 1950? 

It’s extremely doubtful. 

We could go back further and find 
other comparisons and we'd find there, 
too, that 1953 is no worse than any 
other year for the oil industry, and 
much better than most years. 

If the economic highway is rougher, 
this is principally because the petro- 
leum industry covers a wider area; it 
serves a greater variety of purposes, 
and supplies a larger volume of prod- 
ucts than ever before. 

The industry's problems are those of 
growth; even the over-supply bugbear 
shows the industry's power to expand 
It is ample evidence of the healthy re- 
action of the industry to demand and 
should be reassuring to those responsi- 

*Managing Editor 
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ERNESTINE ADAMS* 


ble for the nation’s defense and well 
being. 

Ever since the war, industry and 
business have had their prophets of 
gloom. In the last three years most of 
the economic predictors have joined 
the pessimists, probably on the theory 
that reaction from prosperous times is 
more certain with each month that 
avoids it. 

How many times have you heard, 
“Business is good and will continue at 
a record pace for six months, then the 
over-due reaction will set in?” Yet 
since the end of World War II each 
six months has been better than the 
one before except for a short time in 
1949, 

C. H. Green, vice president of Geo- 
physical Survey, Inc., said in a talk 
recently “Our business is as much an 


EXCLUSIVE 


art as it is a science.” This may be the 
clue that our national prophets need to 
find. An artist must remember the peo- 
ple and divine their reactions. No econ 
omist can rest on mathematics alone 
Our enterprise system in the fina! analy- 
sis rests upon the sum of individual en 
endeavor and our economists have not 
properly evaluated the determination 
to advance of our individual citizens 

It has been suggested, too, that the 
very fact predictions have been sombx 
has held industry and busines: 
sounder practices. 

Oil industry economists 
whole, have been more accurat 
those who cover broader fields, b 
they have viewed the future 
cautious optimism and events | 
or surpassed the estimated 
in recent years 

In all phases of the oi! indu 
has seen an upward trend. bs 


A 
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With thee EDITORS 


Verdict: Negligent Suicide 


Safety used to be somewhat like the weather .. 
practically everyone talked about it, but few people 
did anything about it. In recent years, however, the 
picture has changed, and most industries and busi- 
ness firms are coping with the problem of putting 
across to employees safe practices and safety “think- 
ing” through better training and safety education. 
Nature plots the course of weather, but man alone is 
solely responsible for the existence or nonexistence of 
safe conditions. Man, through his ingenuity, has 
created machines and, subsequently, conditions that 
are either safe or unsafe. Through design, many un- 
safe conditions are eliminated, but the inherent dan- 
gers of operation created by the proximity of man to 
such machines in performing necessary operations 
can be avoided only by educating personnel. 

In recent years, through the coordinated efforts of 
companies, technical societies, and the public in gen- 
eral, codes for safe practices have been developed and 
standards for safety set. 

Taking unnecessary chances, errors in judgment 
due to haste, avoiding proper methods because they 
are “too slow” each year results in many unnecessary 
industrial deaths. The same factors also result in too 
many deaths in the home and on the highway. Few 
“accidents” reported to the National Safety Council 
each year are “unavoidable.” Practically all can be 
traced to a basic cause: Negligence. 

Few of us ever think of committing suicide. We 
have too many good reasons for living. But each time 
we are negligent in the performance of some task that 
involves the use of proper safety, we are jeopardizing 
our existence. The verdict, if we are unfortunate, can 
only be “negligent suicide.”—D.H. 


Free Enterprise 


Interesting facts and figutes constantly are pre- 
sented and many conclusions, correct or otherwise, 
may be drawn from their study. A point in case is the 
phenomenal expansion of the Mexican oil industry in 
the last five years. For nine years after expropriation, 
Mexico’s crude production varied between 40 and 
50,000,000 bbl per year. Drilling was desultory with a 
maximum penetration of some 250,000 ft having been 
achieved in 1946. Since that time each year has shown 
a consistant and commendable increase in footage 
drilled with 1952 showing a 311 per cent increase over 
1947. The same trend is of course apparent in the 
United States. The footage drilled here in 1952, how- 
ever, was Only a 64 per cent increase over 1947. 

Continuing the same investigative course, we may 
calculate that Mexican production in 1952 increased 
36.9 per cent over 1947 as compared to only 23.6 per 
cent in the United States, and Mexico’s reserves 
gained 61.9 per cent while ours were up only 34.9. 

So far then, one might conclude that the above 
figures represent the triumph of a governmental 
monopoly over free enterprise. But looking a little 
further, and with no thought of belittling the efforts of 
a neighbor, another conclusion may be drawn. 

By increasing her annual drilled footage over 300 
per cent in five years, Mexico was able to raise her 
production 36.9 per cent and increase her reserves 
61.9 per cent. During the same period, and in a much 
more heavily prospected area, an increase in drilled 
footage of only 64 per cent (about one-fifth the Mexi- 
can increase) improved our reserves by 35 per cent 
while permitting the production of nearly 24 per cent 
more oil annually. 

Considering these factors and especially giving 
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weight to the necessity for our oil men to conduct 
their operations on a profitable basis, the free enter- 
prise system has obviously been the better.—S. H. C. 


Storage Battery Additive Discredited 


The “tumult and the shouting” regarding the 
merits, demerits, or lack of merit of the much-vaunted 
storage battery additive AD-X2, has been resolved 
finally, as of current date, in favor of the U. S. Bureau 
of Standards. That Bureau, after investigating, appar- 
ently thoroughly, qualities and results of use of this 
now notorious product, reported it to be without 
merit, according to the advices received and pub- 
licized in recent months. When this report was 
attacked by Pioneers, Inc., manufacturers of AD-X2, 
through its president, Jess M. Ritchie, Commerce Sec- 
retary Weeks “fired” Allen V. Astin, NBS director, 
or Astin resigned by request of Weeks, who later re- 
instated him “by popular demand.” 

Eventually Weeks had the Kelly report worked up, 
which substantiated the NBS findings, and exonerated 
Astin and his staff. A Post Office Department fraud 
order against AD-X2 was issued, later cancelled at 
the request of the Senate Small Business Committee. 

To resolve the matter Weeks requested Detlev W. 
Bronk, president of the National Academy of Sciences, 
to appoint a 10-man committee of scientists and tech- 
nologists to study the entire controversy which Bronk 
did, calling it the Jeffries Committee. 

This report reaffirms the NBS findings that the 
additive is “without merit” and takes up the Pioneers, 
Inc., claims individually. The report finds: 


With regard to “any practical statistical sig- 
nificance” the additive does not reduce harmful 
effects of sulfation; 


Does not lengthen life expectancy of new 
batteries; 


Does not extend life of mechanically sound, 
sulfated batteries; 


Does not assist action by which active mate- 
rial is kept in firm contact with the grid, thus 
keeping plate porosity high; 

Does not encourage net redeposit of shed 
material; 


Does not double life expectancy of the battery. 


The NBS was exonerated in six of the seven claims. 

Ritchie, Pioneers, Inc., president, promptly dubbed 
the report a “whitewash by the National Academy 
of Sciences and the National Bureau of Standards”; 
says he plans to “stick by what my customers think 
and keep on making AD-X2 as long as customers 
want it. In this attitude Ritchie places the knowledge 
and know-how of his organization up against that 
of the greatest bureau of standards in the world, and 
that of the most outstanding group of scientists on 
earth, our National Academy of Science. The Jeffries 
Committee (Zay Jeffries, chairman, of GE’s chemi- 
cal division), studied all reports available on the mat- 
ter and included in their final report all those that 
appeared to have been carried out in a scientific man- 
ner. Testimonials from “satisfied users” played a great 
part in the controversy; the committee in effect 
pointed out that the average battery user is not a scien- 
tific person, is unacquainted with battery construction, 
operation and pecularities and cannot thus make a 
true appraisal of the effects and advantages of the 
additive. 

Copies of the report are available for inspection 
at the Department of Commerce. 


—A. L. F. 
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CULBERTSON CO., INC. 
OFFERS: 


@ Ample Trucking, 
Rail and Barge Facilities 
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HIGHLIGHTS IN OILDOM 





Gulf Oil to cut oil imports next quarter... Randall Committee will make recommen. 
dations on import policy in March... API raises OIIC budget for 1954... Atlantic 
develops new “Soil Detergent”... Warren Petroleum launches first LPG barge... 


Gulf Oil Corporation has an- 
nounced it will cut its foreign oil im- 
ports into the U. S. by 10,000 bbl 
daily for the first three months of 
1954. Gulf added imports had been 
cut in last two quarters, and percent- 
age since the war had been steadily 
declining. 


x * * 


Heard among crys for reduced oil 
imports is that of John L. Lewis, big 
man among the miners and coal 
operators. The group of coal men 
have launched an all-out drive for a 
5 per cent quota on residual imports. 


x * * 


Kerr-McGee is building a modern 
mill for uranium ore processing at 
Shiprock, New Mexico. The $3,- 
000,000 project is expected to be in 
operation by the latter part of next 
year. Although there are 9 other 
uranium ore processing plants in the 
U. S., Kermac’s plant will use a new 
type process. 


x * * 


International Teamsters Union 
(AFL) president, Dave Beck, told 
the National Press Club recently that 
the Teamsters Union now has about 
1,500,000 members. This makes it 
the largest labor union in the United 
States. Two million members is the 
goal of the union, with the service 
station and garage field expected *» 
hold largest potentials. 


x *k * 


A solution to the imports question 
may be found in the report of the 
Randall Committee, a 17-man trade 
group studying foreign trade policy. 
Head of the commission is Clarence 
B. Randall, chairman of the board 
of Inland Steel. The group is to 
make recommendations on imports 
by March. 


= © .@ 


Oklahoma is winding up a record- 
breaking year in drilling. Holes com- 
pleted for first 10 months averaged 
626 wells per month, compared with 
578 averaged per month for 1952. 
Starts for two weeks in November 
were 469. 
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Fourth World Petroleum Congress 
has been set for June, 1955, in Italy. 
U. S. National committee for the 
Congress include: E. V. Murphree, 
chairman, Standard Oil Develop- 
ment; F. S. Clulow, vice chairman, 
Shell; Paul D. Foote, Gulf Research; 
J. K. Roberts, Standard Indiana and 
K. G. Mackenzie, secretary, Texaco. 
Meeting will be held from June 1-9. 


x * * 


Interior Department reported 
more than 89,000 oil and gas proper- 
ties under its supervision in 31 
states and Alaska as of last June 30. 
Assistant Secretary of Interior F. E. 
Wormser reported that oil and gas 
production from 15,000 wells on 
these lands are valued at more than 
$305,000,000 and royalties have ex- 
ceeded $36,000,000. 


x * * 


An article in The Petroleum En- 
gineer was given as reason why for- 
eign students are in Kilgore College, 
Kilgore, Texas. One is Demetrio 
Quintero, a drilling fluids major from 
Maracaibo, Venezuela, who first 
heard of Kilgore College through his 
employer at Compania Shell de 
Venezuela. His employer had read 
an article in The Petroleum Engineer 
by M. R. Mays about Kilgore’s drill- 
ing course. 


x * * 


Atlantic Refining Company has a 
new petrochemical called PR-51. It 
is a detergent said to increase “‘weta- 
bility” of the soil. A light flaky solid, 
15 to 50 lb are applied per acre, dis- 
solved and carried into soil pores by 
rain or irrigation water. Dr. Vincent 
J. Keenan, chief of chemical research 
division, reports that PR-51 im- 
proves drainage and deters effect of 
harmful droughts. 


x *k * 


Warren Petroleum recently 
launched world’s first large-capacity 
sea-going barge constructed for 
transporting LPG. New barge is the 
City of Tampa, which will operate 
between Houston, Tampa, and Ma- 
tanzas, Cuba, near Havana. 
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Famed Oklahoma City field in 
Oklahoma County is celebrating its 
25th birthday this month. Given a 
predicted life span of 20 years, the 
field is still producing 13,500 bbl of 
oil a day. Field opener was the In- 
dian Territory Illuminating Oil Com- 
pany and Foster Petroleum Con- 
pany, with No. 1 Oklahoma City, 


x k * 


Plastic, which invaded the oil in- 
dustry almost at its beginning, has 
been used to make a pipe line. The 
first plastic oil pipe line was com- 
pleted recently in the Williston 
Basin. It is three inches in diameter, 
9 miles long, and delivers 2500 bbl 
of oil a day. 


x * * 


Supreme Court of the U. S. re 
fused to pass on a decision of the 
Court of Appeals, which ruled that 
Federal Power Commission was in 
charge of regulating natural gas 
prices in the field. Known as the 
Phillips’ case, the contention was 
that producers were exempt from 
federal regulation of natural gas. 
(See The Petroleum Engineer, No- 
vember issue, B-3.) 


x * * 


A budget of $3,223,041 for 1954 
program of Oil Industries Informa- 
tion Committee, has been set up by 
directors of American Petroleum In- 
stitute. This is a little above the $2, 
966,000 fixed for this year’s budget. 
H. B. Miller, executive director, said 
four new field men will be added at 
Dallas, New York, Chicago, and 
Philadelphia, and advertising will be 
along similar lines as in 1953. G. 
Stewart Brown, Standard of Cali- 
fornia, will be national chairman. 


x * * 


Cost of home-heating fuel 
dropped about 4 per cent recently 
on the North Atlantic Seaboard. 
This was the first drop in fuel oil 1 
three winters. Drop was due to 
warmer weather and over abundant 
supplies. Esso began the cut with 4 
half cent drop in No. 2 fuel oil, fol- 
lowed by Sun, Shell, Texas, Socony- 
Vacuum Gulf, etc. 
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This right-angle gear box is designed 
for transmitting power to operate a 
rotary table. 


















The Torq-Master unit is designed for 
application to Torque-Converters and 
can be adapted to Pacific-Western 
Converters and other leading makes. 





TSO unit two speed transmission. Photograph shows installation of diesel 
engine used to drive rotary table drive. 










FOR BETTER 
’ GEAR DRIVES... 





Pacific-Western high speed units for 
stepping-up speed from prime mover 
to pump. 


Gas 


see WESTERN GEAR! 


We offer a complete line of gear drives, especially 
designed for the many and varied requirements 
of the Petroleum Industry. Plus engineering 
assistance in development of the installation! 








Pacific-Western speed reducing units 
for stepping-down speed from prime 
mover to pump. (Case cover removed.) 











2600 E. Imperial Highway, Lynwood (Los Angeles County), California 


Our 
> 
09% 
Yea? — 


S907: 2-8). Ce © keekaeeemeemms «= WESTERN GEAR WORKS 


Li pte Executive Offices, Post Office Box 182, Lynwood, California 
Manufacturers of PACIFIC-WESTERN Gear Products 


(Los angeles COME | () Manufacturing Information, No. 5200 


*fe OO Gear Drives for Pipeline Service No. 5204 
P . 
ratite Gear 4 Tool Works Coal Please send booklets checked: | (CD Herringbone Speed Reducers, No. 4802 
| (— Right-Angle Speed Reducers, No. 5203 
Write, wire or phone your nearest Pacific -Western office 


Plants —417 Ninth Ave. S., Seattle 4, Washington NAME 


COMPANY 





| 
1035 Folsom St., San Francisco 3, California | 
Belmont (San Francisco Peninsula), California 
132-134 W. Colorado St., Pasadena 1, California | LE 
117 N. Palmer St., Houston 3, Texas | ‘TIT 
| 








Representatives —N. 2605 Division St., Spokane, Washington ADDRESS 

930 S. E. Oak St., Portland 14, Oregon 

Room 212, Ross Bldg., Denver 2, Colorado 

. 500 South Ervay Street, Dallas, Texas 
Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, B.C. 





CITY ZONE ee 
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PETROLIC PERSONALITIES | 


DICK SNEDDON 


OUR CHEESEBURGER FUTURE IS ASSURED 


Since we last communed with our P.E. readers, we have 
had all sorts of interesting adventures. Imagine our surprise, 
tor example, when just after shaving the other morning and 
while we were admiring the smooth texture of the cuticle that 
keeps our lower jaw from falling off, we were peremptorially 
summoned to conversation by an angry ring of the phone bell. 
We thought for a minute that something terrible must have 
happened but, bless our soul, if it wasn’t Rudy Schweitzer, the 
young Southwest Exploration chap from Huntington Beach 
calling to tell us that we had just won a 1000-lb steer and 
would we be kind enough to come and get it. That posed quite 
a problem. 

The nearest we ever came to being a stock farmer was once 
for a spell when we smoked Bull Durham with wheatstraw 
papers. Anyway we talked the situation over with the family 
but no one appeared to be willing to move out and make room 
for our bovine bonus so we were finally obliged to turn him 
over to a cheeseburger factory from which he is now being 
delivered in small increments, tastefully seasoned with Wor- 
cestershire sauce and dabs of dill pickle. Incidentally, the 
ticket that brought us this streak of good fortune was provided 
gratis by Joe Siegel, prexy of Tryad Service, Inc., at Long 
Beach so that our personal investment was nil. The raffle, it 
might be explained, was part of a scheme to raise funds for 
the expansion of Bob Pyles’ Boys & Girls Camps, a most 
worthy enterprise. 


RUBELS’ ADVENTURE IN MINI-MOTORING 


All of which reminds us that while we were having lunch 
a short time ago with Cy Rubel, Al Tietze, Bill Butler, and 
Ben Anderson, we learned that Mrs. Rubel was the recent 
winner of one of these small MG cars. It appears that 
Henry (Mrs. Rubel) belongs to a women’s group which was 
raising charity funds through the medium of a raffle. She 
received a couple of books of tickets to dispose of and had 
hoped to get rid of them at a gathering she was due to attend 
down Palos Verdes way, but she forgot to take the tickets 
along and had to buy them all herself. Among them, how- 
ever, was the winning number, and now the Rubels are wear- 
ing red jockey caps and scooting through culverts just like 
any other MG owner. 


THE SAGA OF EDDIE THE FISH 


Edward H. Fisher, the noted Nineteener, who has been 
functioning capably for the past 15 years as Mid-Continent 
manager for Pacific Wire Rope Company, has voluntarily 
resigned and will probably henceforth work harder than he 
has ever worked before. Despite the fact that he was born in 
Bristol, England, Ed has all the appearance and attributes of 
a native Texan, and loves Houston with all the fervor of a 
born Houstonian. He came to the United States away back 
in 1911 and in the following year began work with Union 
Oil Company, at the same time taking an extension course in 
advance accounting at Southwestern University. 

In 1916 he started his employment with Pacific Wire Rope 
in the accounting department, subsequently became sales 
manager, and when the firm decided to open a factory branch 
in Houston, he was sent there to set things up. He remained as 
manager of that area until the time of his retirement when 
he had completed over 37 years of continuous service. Ed is 
a lively chap with an interesting fund of worthwhile informa- 
tion which he dispenses, tastefully interspersed either with 
episodes from his own experience or with appropriate stories 
from his practically inexhaustable repertoire. 


WESTERN PESA HAS INFORMATIVE SESSION 

At the invitation of Walter Pusch, we had the privilege not 
long ago of attending a meeting of Pacific Coast PESA mem- 
bers in the Los Angeles Ambassador Hotel and found it a 
most elevating experience. First on the schedule was a group 
session, directed by Ott Hammer, and featuring some fine 
talks by Ted Sutter, Jules Toussaint, Basil Kantzer, and Bob 
Safford. Ott did a lovely job of moderating this convocation. 


A-12 : 


He is a lucid expositor with a nice choice of words which he 
enunciates clearly and effectively and has, indeed, very pleas. 
ing platform presence. We have an idea, that after this he 
will no longer be allowed to hide his oratorical light. 

The petroleum equipment industry can make good use of 
such talents as his and will undoubtedly do it. The speaking 
generally at this affair was of high caliber. Ted Sutter did 
himself proud with an analysis of business conditions and 
trends affecting the equipment market; Jules Toussaint pre- 
sented a comprehensive critique of sales and service methods 
that in a pleasant sort of way set the boys back on their — 
haunches; Basil Kantzer bared some interesting but discon- 
certing statistics to illustrate the need for a more serious 
effort to appraise the public of things petrolic; and Bob 
Safford gave a fast resume of association doings, past, present, 
and prospective, that was most informative. 

Following the dinner later, Rodney Durkee discoursed 
briefly on a number of pertinent matters in his usual sparkl- 
ing way. Everything clicked along on schedule, thanks to the 
able presiding of Ott Hammer, and the expert arranging of 
Walter Pusch, and we for one thought this was one of the best 
functions so far fostered by the Pacific Coast PESA group. 


ODDS AND ENDS 

By way of last minute roundup, Carl Newcomb, manager 
of Western Australian Petroleum Pty Ltd., and his good lady 
left recently for Europe and expect to be in Rome, Italy, about 
the middle of December. Bob Eiche is lately back from a pro- 
longed European galivant and has been seen sashaying about 
the better western clubs accompanied by his New York associ- 
ate, Herb Maland. As we write, the local contingent has re- 
turned from the API convention and feverish preparations 
are under way for the Christmas whingding of the Wildcats, 
the Petroleum Production Pioneers annual meeting, and 
various and sundry other frolics that will keep this columnist 
(loud laughter) running around like an inebriated Chinese 
waltzing mouse for the next two months at least. 





On the 


Oil Front 





“| FIGGER A FEW PASSENGERS WILL HELP PAY TRANSPORTATION 
CHARGES ON THAT FRACTIONATING TOWER” 
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Call your 


BUTLER 


distributor— 
be sure of...... 


Butler stairways and walkways are 
easy to assemble and will give years 
of servce. They fit all A.P.I. bolted 
tanks and may be used in many 
other ways. 





olted steel tank erection 


YOUR LOCATION: 


UNION TANK AND SUPPLY COMPANY 
Midland, Texas Dubach, Louisiana 
Nocona, Texas Glendive, Montana 
Abilene, Texas Wichita, Kansas 
Dallas, Texas Plainville, Kansas 
LaFayette, Louisiana Great Bend, Kansas 
Ruston, Louisiana Ardmore, Oklahoma 
New Orleans, Lovisiana Tulsa, Oklahoma 


Fort Worth, Texas 
Houston, Texas 
Odessa, Texas 
Alice, Texas 
Snyder, Texas 
Tyler, Texas 


Oklahoma City, Oklahoma 
Hobbs, New Mexico 
Denver, Colorado 

Sterling, Colorado 

Casper, Wyoming 

Powell, Wyoming 


AMERICAN PIPE AND SUPPLY COMPANY 
Cut Bank, Montana 


Casper, Wyoming Denver, Colorado 


Trained crews with years of oil field 
experience quickly erect the preci- 
sion-made sheets of Butler bolted 
steel oil tanks. Every bolt is tight- 
ened just right, pulling the sheets 
against the accurately prepunched 
rubber gaskets. As a result, every 


HARRY G. MILLER 
El Dorado, Arkansas 


joint is made positively oil tight 
And, as a result, Butler bolted 
tanks require little attention, stay 
good looking for years. 
Be sure of getting oil-tight bolted 
tanks—erected when you need them. 
Call your nearby Butler distributor. 
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BUTLER MANUFACTURING COMPANY 
7465 East 13th Street, Kansas City 26, Missouri 





S721 pagwwe” 


THE PETROLEUM ENGINEER, December, 1953 


Manufacturers of Oil Equipment - Steel Buildings - Farm Equipment - Cleaners Equipment - Special Products 
Factories located at Kansas City, Mo. * Galesburg, Ill. » Richmond, Calif. + Birmingham, Ala. * Minneapolis, Minr 


A-13 


To obtain more information on products advertised see page E-29 

















eee re 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM *4691 





Type R2R Process Pump 





TYPE R2R 











Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
pumps can be disassembled without discon- duty, process pumps are available in eight- 
necting the suction and discharge piping. een different sizes, enabling our engineers 
By first removing the spacer from the to furnish units specially designed and con- 
spacer type coupling, and unbolting the structed for the particular work to be per- 
casing from the cradle the entire cradle formed. : 

and complete rotating element can be re- Capacities: 59 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear- 


ance Pump. Designed to handle 
volatile liquids 








3833 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 








Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


. ESTABLISHED 869 
% DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
327 W TENTH Sr. 


ranch Offices: NEW..YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 





Meetings 














5 
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Dec. 6-8—Chemical Specialties Manufac. 
turers Association, Inc., annual mee. 
ing, Mayflower Hotel, Washington, D. ¢. 

Dec. 7-9—Oil Industry Information Com. 
mittee, Waldorf-Astoria Hotel, New York 
New York. 

Dec. 13-16—American Institute of Chemj. 
cal Engineers, annual meeting, Hotel Jes. 
ferson, St. Louis, Missouri. 

Dec. 28-29—American Chemical Society, 
Division of Industrial and Engineering Chem. 
istry, 1953 Symposium, University of Michi. 
gan, Ann Arbor, Michigan. 


¥ 1954 
Jan. 11-15—Society of Automotive Engi. 


neers, annual meeting and engineering 
display, Sheraton-Cadillac and Statler Hotels, 
Detroit, Michigan. 

Jan. 18-20—Pipe Line Contractors Asso. 
ciation, annual meeting, Shamrock Hotel, 
Houston, Texas. 

Jan. 18-22— American Institute of Elec. 
trical Engineers, winter general meeting, 
Statler Hotel, New York, New York. 

Jan. 21-22—American Industrial Confer. 
ence Board, Astor Hotel, New York, New 
York. 

Feb. 11-12—Western Petroleum Refiners 
Association, regional meeting, Hotel Beau. 
mont, Beaumont, Texas. 

Feb. 15-17—American Petroleum Insti. 
tute, Lubrication Committee, Sheraton. 
Cadillac Hotel, Detroit, Michigan. 

Feb. 26—Natural Gasoline Association 
of America, Permian Basin regional meet. 
ing, Lincoln Hotel, Odessa, Texas. 

March 1-5—American Society for Testing 
Materials, spring meting, Shoreham Hotel, 
Washington, D. C. 

March 3-5-—American Petroleum Institute, 
Southwestern District, Rice Hotel, Houston, 
Texas. 

March 4-5—American Gas Association, 
Transmission and Storage Conference, 
Jung Hotel, New Orleans, Louisiana. 

March 8-10—American Institute of Chemi- 
cal Engineers, Statler Hotel, Washington 
Bb. Cc. 

March 8-10—Oil Industry 
Committee, Houston, Texas. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
City, Missouri. 

March 17-19—American Petroleum Insti: 
tute, Division of Production, Mid-Continent 
District, Skirvin Hotel, Oklahoma City, Okle. 

March 25—National Industrial Confer: 
ence Board, Ambassador Hotel, Los An 
geles, California. 

March 25-26—New England Gas Associo- 
tion, Statler Hotel, Boston, Massachusetts. 
March 29-31—Western Petroleum Refiners 
Association, annual meeting, Plaza Hotel 

San Antonio, Texas. 

April 6-8—Petroleum Industry Electrical 
Association, annual meeting, Dallas, Texas. 

April 8-9—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis 
trict, Townsend, Gladstone and Henning 
Hotels, Casper, Wyoming. : 

April 12-15—Society of Automotive Eng! 
neers, natior-al aeronautics meeting, Statler 
Hotel, New York, New York. 

April 21-23—Natural Gasoline Associc 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 

May 2-4—Independent Petroleum Asse 
ciation of America, midyear meeting 
Cosmopolitan Hotel, Denver, Colorado. 

May 3-5—American Petroleum Institute 
Lubrication Committee, Skytop Lodge, Sky 
top, Pennsylvania. 


Information 
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may 3-S—American Geophysical Union, 
annual meeting, National Academy of Sci- 
ence, Washington, D. C. 

may 6-7—American Petroleum Institute, 
Pacific Coast District, Division of Production, 
Statler Hotel, Los Angeles, California. 

May 9-12—Liquefied Petroleum Gas Asso- 
ciation, annual convention, Conrad Hilton 
Hotel, Chicago, Illinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel, Phila- 
delphia, Pennsylvania. 

May 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 20-21—National Industrial Confer- 
ence Board, 38th annual meeting, Wal- 
dorf-Astoria Hotel, New York, New York. 

May 31-June 5—American Petroleum In- 
stitute, Division of Production, midyear 
committee conference, St. Francis Hotel, San 
Francisco, California. 

june 7-9—Oil Industry Information Com- 
mittee, Chicago, Illinois, or Detroit, Michi- 


jan. 

ig 17-19—American Petroleum Insti- 
tute, Division of Production, Eastern dis- 
trict, Greenbriar Hotel, White Sluphur 
Springs, West Virginia.  . 

june 20-25—American Institute of Chem- 
ical Engineers and University of Mich- 
igan, Institute of Nuclear Energy, Uni- 
versity of Michigan, Ann Arbor, Michigan. 

june 21-25—American Institute of Elec- 
trical Engineers (tentative date), com- 
bined summer and Pacific general meeting, 
San Francisco, California. 

Sept. 8-10—Oil Industry Information 
Committee, Chicago, Illinois. 

Sept, 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 12-16—American Institute of Chem- 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 


Sept. 13-16—American Institute of Chemi- | 


cal Engineers, Fairmont and Mark Hopkins 
Hotels, San Francisco, California. 

Sept. 13-24—Instrument Society of Amer- 
ica, First International Instrument Congress 
and Exposition and Ninth National Instru- 
ment Conference and Exhibit, Philadelphia, 
Pennsylvania. 

Sept. 15-17—National Petroleum Associa- 
tion, 52nd annual meeting, Traymore Hotel, 
Atlantic City, New Jersey. 

Sept. 23-24—National Industrial Confer- 
ence Board, Waldorf-Astoria Hotel, New 
York, New York. - 

Sept. 28-29—-Texas Mid-Continent Oil and 
Gas Association, annual convention, 
Baker Hotel, Dallas, Texas. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘After Five’’ 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 
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AIR 
COOLER... 


COOLING 
TOWER... 


COOLING & 
CONDENSING 
UNIT... 








are | 


Whatever the installation. 
it pays you to 
Specify Aeromaster Fans 


Practically every manufacturer of 
cooling units in this country has 
used Aeromaster Fans as original 
equipment! There are many reasons 
for this choice. Aeromaster Fans are 
an adaptation of high-speed air- 
craft propellers—precisely prebal- 
anced, with an easily adjustable 
blade pitch to meet changing power 
requirements. They give you top 
efficiency and improved anti-flutter 
performance . . . require less horse- 
power to operate. 





ee ee ee se 


o-ennenee (name and type of equipment to be cooled) 


To obtain more information*on products advertised see page E-29 


Aeromaster blades are protected 
against mild acids and alkalies, abra- 
sion, all weather conditions, by a 
special Aeroloid blade coating, ex- 
clusive with Aeromaster. Aero- 
master Fans are fully guaranteed 
...many models, ranging from 5 to 
24 ft. diameters, with 4, 6, or 8 
blades per fan—capacities up to 
1,000,000 cfm. As original equip- 
ment or. for replacement, Aeromaste: 
Fans are tops for long-lasting, re- 
lable operation at less cost! 


~-ftenomasten’ Fans 


METAL PRODUCTS DIVISION ¢ KOPPERS COMPANY, INC. ¢ BALTIMORE, MD. 
This Koppers Division also supplies industry with Fast's Couplings, American Ham- 
mered Industrial Piston and Sealing Rings, Koppers-Elex Electrostatic Precipitators 
and Gas Apparatus. Engineered Products Sold with Service 


MAIL COUPON TODAY FOR COMPLETE INFORMATION ~— — — — 
KOPPERS COMPANY, INC., Aeromaster Fans © 320 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 





convention, Banff Hotel, Calgary, Canadg, 

Oct. 11-14—American Gas Association 

place and hotel to be decided. , 

Oct. 25-29—American Institute of Elec. 
trical Engineers (tentative date), Fall gen. 
eral meeting, Chicago, Illinois. 

Oct, 26-27—Society of Automotive Engi. 
neers, national diesel engine meeting, Sto}. 
ler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso. 
ciation of America, annual meeting, 
Shamrock Hotel, Houston, Texas. 

Nov. 4-5—Society of Automotive Engi. 
neers, national fuels and lubricants mee}. 
ing, Mayo Hotel, Tulsa, Oklahoma. 


This Unit Helps Deliver FLOWING WELLS “tisk cuts'ct'Nertuamericor'omes | 4 
























































< aw o ; Nov. 8-11—American Petroleum Institute, dc 
_ a oe: 34th annual meeting, Conrad Hilton Hote! an 
an - pai iy aes ee ee ee ae and Palmer House, Chicago, Illinois. 
f Dec. 8-10—Oil Industry Information Com. 
t S ee mittee, New York, New York. ch 
Dec. 12-15—American Institute of Chem. 
With the help of a hard-working Model TFD Wisconsin 2-cylinder Air- ical Engineers, annual meeting, Statler Y 
Cooled Engine, oil and sand are constantly being mixed in this Dowell Hotel, New York, New York. th 
Twin Mixing Tank Unit. Mixing starts as truck leaves warehouse and ; 
continues until mixture goes into oil formation under high pressure. ev oe & op 
Some wells with only a “show” when drilled-in, are fractured into 
FLOWING Wells by this rapidly expanding “San-Frac” process. Results are : 
so satisfactory that many old areas are being re-worked in this way. The Great Bargain— th 
It’s another typical power application for Wisconsin Heavy-Duty Air-Cooled Gasoline 
Engines . . . the most versatile power used in oil field service today. : 
These engines get the nod because of their outstanding dependability and In 1940, the average laboring tes 
complete adaptability both to the equipment and the job .. . and biome ib aei-i3 man would have had to work 174 
immediate service when factory replacement parts are needed. MACHINE hours to earn enough to pay for his for 
The Wisconsin line includes 4-cycle single cylinder, 2- and 4-cylinder average annual consumption of co 
models, covering a power range from 3 to 36 hp. gasoline. By July, 1953, the same ty 
laborer would need only 105 hours : 
WISCONSIN MOTOR WRITE TO HARLEY SALES CO. of work to pay for the same amount 
Corporation On8 ee ee of gasoline. Labor has gone up from tra 
505 SOUTH MAIN ST., WICHITA, KANSAS 65.8 per hour in 1940 to $1.75 per wh 
MILWAUKEE 46, WISCONSIN Olt FIELD DISTRIBUTORS FOR WISCONSIN — hour in July of 1953. Gasoline rose th 
World's Largest Builders of Heavy Duty Air-Cooled Engines ENGINES AND ALL TYPES OF UTILITY UNITS. only from 18.41 cents in 1940 to be 
29.51 cents in July, 1953. Gasoline “ 
ee ~ a ee quality has improved so spectacu- be 
larly in these 13 years that today's 
motor fuel is even more of a bar- ec 
gain than prices indicate! 
WITH 4-PORT fro 
DESIGN FOR 8 OPTIONA\ ~ 
ul 
ARRANGEMENTS Me 
SERIES 
fus: 
ent 
cor 
anc 
/ 
this 
PUMP CLEAN LIQUIDS Help Fight TB 3 
OF ALL KINDS AT a 
PRESSURES TO 300 P.S.1I. em 
- ++ 1 fo 300 G.P.M. SIZES Pumps that give positive power for less 
hydraulic circuits. Installation 7” 
time and design problems re- T 
duced because 4-port feature in 
offers eight optional piping ar- tele 
rangements (4 for CW and 4 for Pro} 
CCW rotation). Supplied with 
or without relief valve ... with 
Moshenioat Sent packed box or mechanical seal. 
{deal where repacking is 
not convenient. 
Send for Catalog 
GEO. D. ROPER CORP. 
73% Blackhawk Park Ave. 
Rockford, Illinois — 
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New ection Label 


SHOWS WHAT TO DO 
AND HOW TO DO IT! 


Operating instructions showing clearly what to 
do and how to do it, now appear on Alfco Foamite 
and Soda-Acid fire extinguisher labels. 


They occupy space formerly used for the re- 
charge instructions. These sketches should complete- 
ly eliminate any reason for delay or confusion in 
the correct use of these devices by an inexperienced 

operator. 


Even one who cannot read, can properly operate 
the extinguishers by observing the action sketches. 


This is one of the most impor- 
tant developments in many years, 
for simplifying directions for the 
correct operation and use of this 
type of fire extinguisher. 


Only the four simple steps illus- 
trated need to be understood, and 
while each is explained in text also, 
the action pictures themselves can 
be easily recognized and remem- 


bered. 


This has been a long time pro- 
ject to meet an urgent demand 
from many industrial safety engi- 
neers who have consistently re- 
quested more complete operating 
instructions on these units. 


These new action labels are 
fused into the metal by our pat- 
ented Alrauh process. They be- 
come an integral part of the shell 
and cannot be removed. 


As an outstanding Alfco feature, 


this new action label assures users 
of these extinguishers a simplified 
knowledge of operation in an 
emergency, and without any need 
less Inss of the fire-extinguishing 
agent in directing the stream. 


There is an Alfco representative 
in all principal cities.. Telephone, 
telegraph or write-us direct for 
prompt attention. 











On left is the new action label picturing operating instructions for Alfco Foamite 
Model 5F-1 Fire Extinguisher. On right is the new Alfco Soda-Acid Model 55-1. 
In the center is the old style label which the new Alfco action label replaces. 


AMERICAN-LAFRAN 


ELMIRA-NEW YORK:-U.S.A. 
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LETTERS 





H. G. Texter to J. W. Peret 


To The Petroleum Engineer: 


Upon returning from an extended 
vacation, I have read with great inter- 
est “Comparisons of Casing Landing 
Me@hods,” published in The Petroleum 
Engineer, October 1953, Page B-101. 
It is, of course, very flattering to me 
because you come to the conclusion 
that the “as cemented” method of land- 
ing casing is the most satisfactory from 
all standpoints. In other words, it backs 


up the conclusions given in my paper 
published in the April 8, 1948, issue of 
The Oil and Gas Journal entitled 
“Some Observations on Casing Strain 
After Cementing.” 

I have only one major criticism. It 
seems to me that you brush off too 
lightly the considerations discussed in 
Arthur Lubinski’s paper entitled “In- 
fluence of Tension and Compression 
on Straightness and Buckling of Tubu- 
lar Goods in Oil Wells.” In this paper 
Lubinski has shown that one can safely 
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let off some tension, without danger of 
buckling. The advantage of this is that 
some increased resistance to collapse js 
obtained toward the lower part of the 
string (above the cement). I will admit 
that taking complete advantage of 
Lubinski’s method involves some cal- 
culating, but you may have missed a 
paragraph in which some slacking off 
can be effected with knowledge only 
of one fact—the lowest possible posi- 
tion of the freeze point. 

This is covered in a sentence under 
Lubinski’s subheading “3. Oil Strings” 
in which he says: “In other words, dur- 
ing landing, the casing might be slacked 
off until the weight suspended from the 
traveling block becomes equal to the 
weight in mud of the free portion of 
the string.” Of this a commentator re- 
marks: “This last way of stating the 
case is very useful. It holds true not 
only for single strings, but also for 
combination strings.” 

I really wish you would have covered 
this point somewhere in your article as 
it presents a method of slack-off which, 
to my mind has no disadvantages ex- 
cept that of requiring the lowest pos- 
sible position of the freeze point to be 
known. Its advantages are really two- 
fold. It increases, to some extent, the 
resistance to collapse of the string and 
decreases, slightly, the tension loading 
at the top of the string. Both of these 
factors would increase the life of the 
string whenever corrosion is involved. 

The big advantage, of course, of the 
“as cemented” method is its utter sim- 
plicity. It requires no thought whatso- 
ever on the part of the operator. Not 
even the accuracy of the weight indi- 
cator is involved, which is necessary 
in the Lubinski slack-off procedure. 

There is a slight misstatement in the 
second paragraph of the first column 
on Page B-104. It is your sentence read- 
ing, “Subsequent work strongly indi- 
cates the reverse is true up to yield 
point.” This sentence really should 
have read: “Subsequent work strongly 
indicates that this is not true, at least 
up to the yield point of the metal under 
the last engaged thread.” 

If I had not been on my vacation | 
would have pointed out the above 
criticisms before your article was pub- 
lished. Unfortunately, when I returned 
your paper had already gone to press. 


H. G. Texter. 
Chief Field Engineer 
Spang-Chalfant 
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j 
To The Petroleum Engineer: 


This’ is to thank you for your letter 
of 10-14-53 outlining remarks on my 
recent paper on landing methods. Re- 
marks such as yours are especially wel- 
come as by this interchange of ideas We 
may eventually be able to clarify the 
problem to a point where a conclusive 
answer may be developed. 

As you have suggested, it might have 
been wise to have emphasized that 
slackoff could be permitted by the 
amount of the pipe-weight covered by 
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cement plus buoyancy. This tendency 
toward refinement in reasoning, how- 
ever, could lead logically to an addi- 
tional step. For example, the pipe-hole 
friction frequently becomes sizable, and 
it varies from small to great with re- 
spect to the pipe weight. 

Where environmental conditions of 
temperature, pressure, mud cake, 
crooked holes, dog legs, adverse pipe- 
hole diameter, ratio, etc., preclude re- 
duction of friction load, then this force 
will be present when landing casing. 

If the friction is not considered in 
promulgation and execution of the 
landing technique, as it seldom ever is, 
then it will, of course, affect the stresses 
in the casing. 

So, this problem or question arises: 
“How far should we go in refining 
our reasoning?” To elaborate on hole- 
pipe friction further—with a 7000-ft 
54-in. string weighing, say, 110,000 
lb dry, I’ve seen friction frequently 
amount to as much as 20,000 Ib or 
more. The slip load will then vary ac- 
cording to whether the string is landed 
by upward motion, or downward 
motion. 

The slip load will be:— 

(a) Increased 20,000 Ib if by up- 
ward motion. 

(b) Decreased 20,000 Ib if by down- 
ward motion. 
to give 40,000 Ib difference from one 
extreme to the other. 

Now, if we decide to consider the 
string buoyancy plus pipe weight cov- 
ered by cement, this could amount to 
say 33,000 Ib, assuming 11 lb/gal mud 
and 1000 ft of fillup by cement. So if 
orders were issued to the field to slack 
off, say this much, i.e., 35,000 Ib, and 
they did so, but landed with downward 
motion, we might, in effect, have 
slacked off 55,000 Ib, or about one-half 
of the string weight and be right back 
at the old practice of using the “slack 
off’ method. 

So to gain simplicity, I advocated 
As Cemented and decided to eliminate 
the refinements to avoid complicating 
the issue. For practical use, this ap- 
peared justifiable; from the standpoint 
of rigid examination, it was probably 
brushed over a little lightly, as you 
have mentioned. 

You might be interested in knowing 
that I have discyssed the article with 
personnel of several other companies 
and as yet have learned nothing to in- 
validate the As Cemented method. 

Thanks again for your comments. 


J. W. Peret. 
Sun Oil Company 
Dallas, Texas 


& w & 


_ Although some oil is produced 
in 27 states, more than half of all 
that has been produced in the 
United States to date has come 
from 164 large fields in 14 states. 
Texas has 64 of these giant oil 
fields, each with estimated ultimate 
Production of 100 billion barrels 
or more. California has 34, Okla- 
homa 22, and Louisiana 15. 
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Is Work-Tested... 


It Leaves the Factory 









6” to 60” 


»+et0 make sure 
it gives you the 


Best and the Most 
| wrench service for your money 


| The reason RI Heavy-Duty Pipe Wrenches are known 
for the brutal punishment they can take is because of the tough- 
| ness built into them, checked part by part and then hard work- 
| tested when assembled . . . not just one wrench in 100 or 1000 
| but every last one! ... Add the guaranteed repair-free housing, 
no-slip no-lock jaws, handy pipe scale, easy spinning adjust- 
| ment nut and comfort-grip I-beam handle and you see why 
| genuine FeIG30B gives you the big value for your money. 
| 





Buy them at your Supply House. 
| THE RIDGE TOOL COMPANY °« ELYRIA, OHIO 
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nnouncing © 
the 2000-hp 


MORE POWER IN LESS SPACE 


The 2000 hp KVS is very compact, requiring only a mini- 
mum of floor space per horsepower. : 


LOWER FUEL CONSUMPTION 


7600 btu per bhp at full load, 8000 at % load and 9000 
at half load. 


COOLER RUNNING 


‘ 
Effective scavenging keeps average temperature of pis- 
tons, cylinders and valves extralmely low — saves wear, 
lengthens life dfparts. ee 


LOW HEAT REJECTION 


Total heat rejected At full load is only 2300 btu per bhp 
per hour from jackets of power cylinders, exhaust mani- 
folds and exhaust turbines. Only 200 btu per bhp per hour 
is rejected to the oil cooler. 


NO AIR COOLING 


Low blower pressure of 4 psi, and compression ratio of 
6:1 eliminate the need for any precooling or aftercooling 
of the air. 


ECONOMICAL COOLING SYSTEM 


The high temperature level recommended for the cooling 
water and lubricating oil, in line with four-cycle engine 
practice, radically reduces the cost of cooling. 


EASY STARTING 


The air blowers are not needed for starting and require 
no external drive. Blower speed automatically increases 
with engine speed and load. 


FOUR COMPRESSION CYLINDERS 


The use of 4 cylinders, all on one side, makes the KVS 
more adaptable to varying requirements—easier to inspect 
and service. 


ULTRA CONSERVATIVE RATING 


Compression pressure of 225 lb and maximum pressure 
of 600 lb at 2000 bhp result in a B.M.E.P. rating of only 
121.6. This conservative rating permits the KVS to handle 
emergency overloads with ease and safety. 


To obtain more information on products advertised see page E-29 
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“They've been trying to sell us on that depression detour for years now.” 


Petroleum Industry Expands on All Fronts 


Records of 1952 are being brushed aside in a giant surge of operations in all 
branches during first nine months of 1953 — sales and net income go up, foo, buf 
no more than enough fo cover return on tremendous investment since World War !! 


ls the 1953 economic situation rougher 
than it was in 1952? More difficult 
than it was in 1951? More irritating 
than it was in 1950? 

It's extremely doubtful. 

We could go back further and find 
other comparisons and we’d find there, 
too, that 1953 is no worse than any 
other year for the oil industry, and 
much better than most years. 

If the economic highway is rougher, 

Is principally because the petro- 
industry covers a wider area; it 
serves a greater variety of purposes, 
and supplies a larger volume of prod- 
ucts than ever before. 
€ industry’s problems are those of 
growth; even the over-supply bugbear 
ows the industry’s power to expand. 
tis ample evidence of the healthy re- 
ation of the industry to demand and 
‘would be reassuring to those responsi- 
“Managing Editor 


ERNESTINE ADAMS* 


ble for the nation’s defense and well 
being. 

Ever since the war, industry and 
business have had their prophets of 
gloom. In the last three years most of 
the economic predictors have joined 
the pessimists, probably on the theory 
that reaction from prosperous times is 
more certain with each month that 
avoids it. 

How many times have you heard, 
“Business is good and will continue at 
a record pace for six months, then the 
over-due reaction will set in?” Yet 
since the end of World War II each 
six months has been better than the 
one before except for a short time in 
1949, 

C. H. Green, vice president of Geo- 
physical Survey, Inc., said in a talk 
recently “Our business is as much an 


EXCLUSIVE 
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art as it is a science.” This may be the 
clue that our national prophets need to 
find. An artist must remember the peo- 
ple and divine their reactions. No econ- 
omist can rest on mathematics alone. 
Our enterprise system in the fina! analy- 
sis rests upon the sum of individual en- 
endeavor and our economists have not 
properly evaluated the determination 
to advance of our individual citizens. 

It has been suggested, too, that the 
very fact predictions have been somber 
has held industry and business to 
sounder practices. 

Oil industry economists, on the 
whole, have been more accurate than 
those who cover broader fields, because 
they have viewed the future with a 
cautious optimism and events have met 
or surpassed the estimated expansion 
in recent years. 

In all phases of the oil industry 1953 
has seen an upward trend. Exploration 
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has been extended and intensified; re- 
search has been better financed. 

Drilling illustrates the cautious na- 
ture of oil industry predictions. The 
most optimistic forecast put 1953 in- 
crease in new wells drilled at less than 
1000. The first 9 months showed about 
2000 more well completions than the 
same period in 1952. 

Activity for the last of the year is 
geared to push this record steeply. 
Hughes Tool reports drilling in U. S. 
and Canada reached a new peak in 
November with 2985 rotary rigs in 
operation. Add some 2000 cable rigs 
generally in operation and you get close 
to 5000 total wells drilling. 

Rotary drilling in Oklahoma, the 
state which is the theme of this issue, 
is believed to have made an all-time 
record of rotary rigs in operation. 


Crude oil production, despite re- 
duction of state allocations, ran 
approximately a hundred million 
barrels more than in 1952 for the 
first nine months. Production is esti- 
mated to average about 6,500,000 
bbl a day, a new record. 


Natural gas sales are breaking all 
records. Refinery runs are higher. In 
the first 8 months of 1953 LPG demand 
hit an all-time record of 81 million bar- 
rels, 14 per cent above the same period 
in 1952. 

Petrochemicals production is esti- 
mated to be expanding at about the 
same rate. The national pipe line system 
grows each month, reducing trans- 
portation costs and improving service. 
More storage units, above and below 
ground, are being installed than ever 
before. 


Some 50 leading oil companies 
making quarterly reports showed an 
overall gross income gain of some 6 
per cent in the first three quarters of 
1953 over the same 1952 period. Net 
profits rose proportionately, with a 
gain of 7 per cent. 


Of the list in the table only 3 showed 
less gross income in 1953 than in 1952. 
Nine companies had less net for the 
first 9 months and 11 earned a smaller 
net income in the third quarter, 1953 
than in the same period, 1952. In most 
instances of reduced income, the dif- 
ference was slight. The table represents 
volume comprising slightly more than 
half the industry. 

Importing companies had a stronger 
increase in gross income in three-quar- 
ter period, with 712 per cent gain over 
first three quarters in 1952. But the 
situation is hardly a spotty one with 
their general rise in sales from small 
and large companies. 


The 25-cent per barrel average 
crude rise and subsequent higher 
products costs are only part of the 
reason for higher incomes. Crude oil 
and natural gas production and sales 
were at record volumes. 


Price advances have not held at the 
highest point but have sought a com- 
petitive level. 

Imports are still the most nagging 
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FINANCIAL REPORTS FOR FIRST NINE MONTHS OF 1953. 








9 months, 9 months, 9 months, 9 months, Per Per Quar.; Quar. 
1952 1953 1952 1953 share share Sept. 301952, Sept 30 1963 
Name of company grossincome grossincome netincome netincome 1952 1953 netincome netj income’ 
ee 53,627,174 63,543,371 9,373,534 12,962,190 2.97 4.11 3,457,139 5,000,144 
Anderson-Prichard..... . 26,181,970 38,983,423 3,176,078 3,368,348 3.90 4.14 984,576 1,252.04 
Argo Oil... ee 5,696,759 7,001,396 2,545,452 3,332,709 1.27 1.67 1,287,453 1,202'738 
Ashland Refining! . names 172,972,439 177,883,715 11,289,770 a. Bt eee. 
Atlantic Refining....... 436,487,000 447,215,000 31,149,000 33,011,000 3.37 3.58 9,215,000 10,411,000 
REE Siigncinciticey’ aire seni 1,637,761 3,551,679"! 2.17 4.70 592,795 447,246 
ee 1,270,803 1,331,507 82,373 178,188 .23 SED aiinenereeias 82/129 
Cities Service 649,295,077 664,743,898 36,596,690 37,715,444 9.41 9.70 9,475,976 9,330,589 
Continental Oil. ....... 293,263,000 358,698,000 27,995,000 31,163,000 2.88 3.20 10,896,000 11,169,000 
Deep Rock. ........ 28, "739, 000 31,099,000 407,000 1,024,000 91 2.28 503,000 406,000 
ae . 12,749,591 16,424,200 704,020 961,473 .74 90 341,621 418,561 
Gulf Oil. . . 1,116,000,000 1,205,000,000 97,802,000 116,828,000 4.155 4.95 30,821,000 41,067,000 
Hancock Oil. 40,945,9439 38,153,478! 2,652,464 12,029,008 85 3.86 873,180 1,682,451 
Honolulu............ 18,317,544 21,944,052 5,424,848 7,485,994 2.89 3.99 1,591,652 2,777,663 
Houston Oil.......... 19,422,890 24,010,324 4,389,334 5,002,087 3.33 3.77 1,379,110 1,649'877 
Humble Oil.. 488,753,900? 495,979,400? 74,992,600? 79,531,700?7 2.092 2.22? .......... , 
Kerr-McGee . . 13,795,194? 16,011,175? 1,124,260? 1,709,134 .91 1.35% .......... ere 
"| eae 65,287,765 68,157,823 7,528,068 7,449,910 2.44 2.41 1,979,946 2,204,052 
Mid- Continent Pet.. 123,668,061 128,003,893 11,739,036 10,626,436 6.32 5.72 3,578,473 3,459,869 
Ohio Oil..... 165,896,287 181,266,859 30,425,562 33,024,799 4.64 5.03 10,064,940 12,624 998 
Pan-American Pet. 313,018,264 327,134,393 14,231,532 16,121,543 3.10 3.42 4,128,764 5,430,399 
Panhandle Oil. . 9,117,723 9,681,578 93,554 664,346 43 42 184,507 270,534 
Phillips Petroleum 527,128,904 565,702,422 56,292,149 55,458,247 3.87 3.80 17,358,707 21,233.49) 
Plymouth Oil. 77,532,203 73,442,286 7,150,951 6,744,084 2.97 2.81 2,230,638 2,184,549 
EE ee ein eavlocciacs pomue 20,195,000 18,518,000 4.56 4.14 .......... ee. 
Quaker State maid ; 6,547,180 6,966,790 1,333,702 1,533,755 1.44 1.66 438,923 566,882 
Richfield Oil...... .. 133,517,554 149,190,242 17,992,514 19,358,669 4.50 4.84 .......... + tamale 
Seaboard Oil... . . 25,658,810 28,803,081 3,749,855 4,622,361 3.07 3.79 1,643,968 1,730,767 
Shamrock Oiland Gas.. 23,859,541 25,144,856 3,669,797 4,149,683 2.73 2.80 1,167,719 1,315,378 
Shell Oil............. 109,896,227 148,657,920 62,656,651 81,480,515 4.65 6.05 20,101,738 30,736,156 
Signal Oil and Gas...... Siete | teria 5,928,594 6,326,998 1.7 1.87 2,211,736 2,093,590 
Sinclair Oil. . : 617,894,333 683,478, 248 54,455,652! 47,505,509 4.45 3.87 19,181,169 17,226,383 
Skelly Oil... . 151,438,273 160,564,191 19,855,983 22,600,100 3.45 3.93 6,631,417 8,876,825 
Socony-Vacuum .. 169,000,000 185,000,000 121,000,000 133,000,000 3.804 3.804 85,000,000 97,000,000 
Standard of California 810,522,665 859,381,537 130,364,015 140,217,3948 4.55 4.89 43,204,298 48,843,658 
Standard of Ohio. . 222,271,148 252,157,330 12,667,693 14,198,173 3.00 3.38 4,931,404 5,691,809 
Standard of Indiana 1,185,074,000 1,284,546,000 86,794,000 88,634,000 5.65 5.76 28,980,000 33,892.00 
Standard of Kentucky.. 178,918,000 185,389,000 7,229,000 7,764,000 2.7 2.98 2,368,000 2,525,000 
Sun Oil........ 296,057,141? 322,114,747 21,412,293 21,659,462? 3.23 3.03? .......... ee 
Sunray Oil 96,635,189 105,445,453 18,572,393 20,037,852 1.73 1.84 6,329,363 6,058,628 
Superior Oil... .. . 61,926,200 65,743,299 11,367,763 10,973,458 28.13 25.946 .......... al 
Texas Company ... 1,155,167,928 1,206,612,402 130, 289, 803 133,352,687 4.74 4.85 46,521,437 47,372,566 
Texas Gulf Producing. . . 7,700,306 8,217,754 2,385,251 2,911,977 2.15 2.63 748,699 1,123,130 
Texas Pacific Coal & Oil 13,917,573 16,038,901 4,884,816 5,684,135 2.76 3.21 1,730,858 2,135,202 
Tide Water Associated... 320,138,000 350,890,000 24,828,000 27,043,000 1.94 2.11 9,473,000 9,452,000 
Union Oil of California.. 213,651,430 238,206,720 19,493,746 28,006,699 3.57 65.19 6,160,512 10,199,235 
Warren Petroleum...... 76,028,077 90,752,927 5,857,874 7,602,085 3.45 4.47 2,295,277 2,142,219 
|). aS 8,079,104 6,636,485 560,607 707,813 2.00 2.52 181,153 227,226 
Universal Consol. Oil. . . 3,465,607 4,117,231 1,096,393 1,803,450 1.88 3.09 410,812 657,268 
Venzuelan Petroleum. . 22,114,426 18,760,352 1,815,040 2,798,796 45 .70 588,026 1,566,784 





1 Figures are for first 3 quarters of fiscal year, which is on a September 30 basis. Third quarter ended June 30. 


2 Six months. report. 
§ Based on shares now outstanding. _ 
4On shares outstanding at close of period (June 3). 


5 Exclusive of sale of $9,629,784 gain on sale of Colorado Interstate Gas Company stock. 


6 Eleven months report. 


7 Includes $9,255,800 recovered in settlement of claims for refund on overpayment of federal taxes on income for the years 
1943 and 1944 (tax refund of $7,609,900 plus interest of $3,429,100 less taxes thereon of $1,783,200). 

§ Amount shown for nine months of 1953 includes a nonrecurring profit of $6,890,423 on sale of Pacific Public Service Company 
common stock. After applicable taxes of $1,900,000 the net gain is equal to 17 cents a share. 


® Including $1,425,000 dividend income. 
1 Including non-recuring item of $2,529,493. 


problem of the industry. The easy way 
is regulation but there is a praise- 
worthy determination by the whole oil 
industry to avoid government control 
of the amount of imports and the Re- 
publican Administration seems equally 
reluctant to set quotas. 

Standard of California, in announc- 
ing its plan to reduce imports in 1954, 
aroused hope that other importing 
companies would follow this policy. 

There is never going to be any agree- 
ment on the exact point when oil im- 
ports are supplanting rather than 
supplementing domestic production. 
To reach even an area of agreement 
an up-to-date study of storage needs is 
essential as well as the excellent fore- 
casting of petroleum consumer de- 
mand. 

The petroleum industry, like others, 
has gone through a series of adjust- 
ments and will continue this fluctuating 
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10 Including $10,229,231 dividend income, 





course, which nevertheless follows 4 
steady upward curve. 

There are weak spots in the eco 
nomic situation as there always are but 
when you see these balanced against 
the favorable factors, they are small 
A study of many key industries shows 
that they have made and are making 
adjustments but at different times and 
there is reason to believe that any get 
eral shake-down will be mild. 

The overall picture is made up of 
thousands of zig-zag lines that show 4 
constantly expanding trend. This rests 
on the broad base of increasing popule 
tion and more education. With hight! 
education and more extensive training 
come both greater productivity 4 
greater demand for a higher standan 
of living. Here is our long term strength 
and on this solid consumer demat 
the oil industry must plan its y' 
term operations as well. x et 
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T HE Elk City field is in Washita and 
Beckham counties, Oklahoma, on the 
south flank of the Anadarko Basin as 
shown on the Index Map, Fig. 1. This 
field was discovered in 1947 and devel- 
opment will be completed some time 
early in 1954, Object of this paper 
js to summarize developments and 
unitization and to present a brief plan 
of future operations. 

Elk City is a major oil and gas field. 
Some 30,000,000 bbl of hydrocarbon 
liquids have been produced from the 
Hoxbar conglomerate reservoir of 
Pennsylvanian age to the present time 
and the field is expected to produce 
ultimately some 100,000,000 bbl of 
liquids and 600 billion cubic feet of 
gas from about 300 wells drilled on 40- 
acre tracts. 

The field offers an excellent example 
of the advantages to be gained from 
unitized operations and central han- 
dling of highly volatile liquids. It is esti- 
mated that unitization and the accom- 
panying conservation program now in 
operation will increase ultimate liquid 
recovery by one-third. In addition, gas 
that is being stored for later sale will 
have a value equal to about 40,000,000 
bbl of oil. The unitized operation, 
which takes into account the interests 
of divergent groups, came into being 
only through the cooperation of royalty 
interests, the Oklahoma Corporation 
Commission and the operators. 


Geology 


The Elk City structure was discov- 
ered during 1945 by reflection seismic 
shooting. It is an anticlinal flexure on 
the south flank of the Anadarko Basin. 
It is narrow and elongated. The pro- 
ducing part is about 8% miles long 
and three miles wide trending in a 
northwesterly direction, parallel and 
very close to the axis of the basin. The 
structure is shown by Fig. 2. Contours 
are based on a Schlumberger marker 
tear the middle of the producing for- 
mation. No faulting has been found 
Within the producing area. As illus- 
trated by the cross section, Fig. 3, oil 
and gas condensate production is ob- 
lained between the depths of 8800 and 
10,300 ft, from the Missouri forma- 
lion of Pennsylvanian age, commonly 

as the Hoxbar reservoir. The 


Conse Area Production Manager, Shell Oil 
pany. 
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Elk City Field— Model Unitized Operation 


Field shows advantages of unitized projects and central 
handling; program to increase liquid recovery by one-third 
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FIG. 1. MAP shows location of Elk City field in relation to major geological 
features of Western Oklahoma and Texas Panhandle. 
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reservoir rock is an arkose sand con- 
glomerate (granite wash) and is ex- 
tremely variable in porosity and per- 
meability. 


Development 


Oil company geologists have been 
probing the red soil of the rolling hill 
country around Elk City at intervals 
since the 1930’s and the residents of 
this farming community of some 8000 
people were not surprised when drill- 
ing started in a cotton field on the J. G. 
Walters farm during September 1946. 
The discovery well was completed on 
November 24, 1947, at a depth of 
about 10,000 ft in what is now known 
as the Hoxbar reservoir. It was a 
drillers’ “nightmare” for about 15 
months largely because of high subsur- 
face pressures in formations below the 
present producing Hoxbar interval. 
The deeper formations, incidentally, 
contained only very small amounts of 
gas. 

Most of the following year was de- 
voted to extensive research which in- 
dicated that maximum recovery of 
hydrocarbons from the complex gas- 
condensate-oil Hoxbar reservoir, be- 
lieved to be present, could be accom- 
plished only by cycling or pressure 
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maintenance operations. A tentative 
plan for drilling, for construction of a 
liquid extraction plant, compressor fa- 
cilities, pipe line outlet and for the 
necessary unitization was then formu- 
lated. The second well, Long No. 1, 
which was completed during February 
1949, confirmed information already 
gathered concerning reservoir charac- 
teristics and the value of the discovery. 
The previously formulated plan there- 
after was actively pursued by the op- 
erators. This involved construction of 
the pipe line outlet and engineering 
and design work on the compressor 
and extraction plant. Value of the 
plant, however, depended heavily on 
the results of negotiations designed to 
unitize the field. 

Progress after that was rapid. By 
May 1950, 53 producers and five dry 
holes had been completed and 24 drill- 
ing operations were in progress. More- 
over, the pipe line outlet in the form 
of a 10-in., 160-mile line had been 
completed from Elk City to Cushing, 
Oklahoma. At this point in the devel- 
opment of the field the total investment 
amounted to approximately $13,500,- 
000, including the cost of the pipe line. 

On October 26, 1951, the first unit 
was approved by the Oklahoma Cor- 
poration Commission. Unitization be- 
came effective January 1, 1951, and 
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FIG. 2. STRUCTURE map of Elk City field in Beckham and Washita counties, Oklahoma. 
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FIG. 3. CROSS-section shows oil and gas condensate production between depths of 8800 and 10,300 ft. 


the processing plant on which con- 
struction had been started during April 
1950 began operations within the 
month. Since that time, three unit en- 
largements and one plant enlargement 
have occurred and a second plant 
enlargement is now underway. Field 
development, which is approaching 
300 wells, should be completed early 
in 1954 and a final unit enlargement 
thefi will be undertaken. At the com- 
pletion of development the total invest- 
ment in wells, plant, gathering lines, 
pipe line, and other facilities will be 


A-40 


aproximately $77,500,00, including the 
cost of the oil pipe line to the field. 

In the development of this field, spe- 
cial attention has been given to the 
accumulation of data necessary to de- 
fine the characteristics of the reservoir 
and the fluids contained therein. Elec- 
tric logs have been taken on every well 
and special micrologs have been ob- 
tained on most wells other than the 
early completions. In addition, drill 
cuttings have been analyzed and suf- 
ficient cores and drill stem tests have 
been taken to assure proper log inter- 


pretation. These data were obtained in 
order to determine reliable and repre- 
sentative values for porosity and pel 
meability as well as to define fluid 
contacts. The pressure-volume and 
retrograde characteristics of oil and 
gas have been determined in the lab- 
oratory. 


Unitization 


Because of the understanding and 
cooperation of operators and of royalty 
owners, a plan for unitization was 4p 
proved by the Oklahoma Corporation 
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Commission on October 26, 1950, and 
the unit became an actuality on Jan- 
vary 1, 1951. When formed, it con- 
sisted of eighty-one 40-acre tracts. The 
State Corporation Commission en- 
larged this unit to 106 tracts on Feb- 
ruary 1, 1951, and to 201 tracts on 
October 1, 1952. A third enlargement 
to 268 tracts occurred October 1, 1953, 
and the final enlargement is expected 
early in 1954 after completion of the 
field development. The outline of the 
present unit is shown by Fig. 2. 

For the Elk City field a reasonable 
and equitable plan for unitization was 
mutually agreed upon during several 
conferences among the many interests 
involved. The plan now in effect pro- 
vides that a 50 per cent share in the 
total production is attributed to pro- 
ducing wells and that the other 50 per 
cent share is based on the volume of oil 
and gas in place. Forty-acre drilling 
units have been used throughout the 
field. All wells are drilled and com- 
pleted by the respective operators be- 
fore they are taken into the unit. 

An operating committee, consisting 
of one representative named by each 
lessee, was set up and this committee 
designated Shell Oil Company as Unit 
Operator. Shell is operating the unit on 
behalf of Continental Oil Company, 
Decem Drilling Company, J. B. Haw- 
ley, J. M. Huber Corporation, G. B. 
Howell et al, Lone Star Producing 
Company, W. G. Meyer et al, North- 
«rn Pump Company, Max Prey et al, 
Louis J. Roussel, Shell Oil Company, 
Superior Oil Company, Tide Water 
Associated Oil Company, Union Pro- 
ducing Company, United Carbon Inc., 
Wilcox Oil Company and the R. O. 

ilkin Interest. 


Drilling and Completion Program 


The cost of wells in this field has 
N steadily reduced by approximate- 


Est. Maximum total depth 1949 1950 









ly one-third from an early 1949 aver- 
age of $225,000 per well. Part of this 
reduction is the result of the normal 
trend to lower well costs as a field is 
drilled. However, a very large portion 
of this reduction is due to early adop- 
tion of a drilling and completion pro- 
gram planned to meet the requirements 
of this particular field. 

Fig. 4 represents graphically the pro- 
gram followed in drilling and complet- 
ing a typical well. This program 
provides for three strings of casing. 
The long string is 512-in. in diameter 
since this size pipe meets the require- 
ments of the production program and 
can be set in 7%-in. hole. It has been 
found that a 7%-in. hole can be drilled 
faster and cheaper at Elk City than 
larger sizes. Since electric logs proved 
reliable, coring and testing were sub- 
stantially reduced to lower costs as 
drilling progressed. 

The mud program was kept simple 
by setting the intermediate casing 
string through the salt and eliminating 
the need for expensive salt muds. High 
mud weights are not required but it 
was found necessary to add fiberous 
and flaky materials to combat lost cir- 
culation in the lower sections of the 
hole. 

Completion costs were reduced early 
in the drilling program by the practice 
of setting the long casing string through 
the formations with the large rigs used 
to drill the wells. A smaller rig is then 
moved in for completion operations 
which include jet perforating the cas- 
ing opposite the desired interval in the 
producing formation. 

Fig. 5 shows graphically the progress 
that has been made in reducing drill- 
ing time in the Elk City field. This 
curve shows time required to drill to 
10,000 ft as a factor common to all 
wells. The data illustrate that drilling 
time has been reduced from about 77 
days when only a few wells had been 
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completed in 1949 to a current figure 
of about 38 days. For the most part, 
this reduction has followed a consistent 
trend. The sharp downward break in 
the curve brought on by the introduc- 
tion of jet bits in late 1952 is proof of 
the effectiveness in this locality of this 
new type drilling tool. 


Gathering System 

Elk City oil is high gravity and to 
reduce vaporization losses, all produc- 
tion from wells within the unit flows 
directly to a centrally located plant be- 
fore it is separated into liquid and 
gaseous components. The manner in 
which this is accomplished is shown 
schematically by Fig. 6, which is a 
simplified three dimensional view of 
the field and plant. Fig. 7 shows the 
actual position of the lines in the field. 

Individual well flow rates are regu- 
lated in the conventional manner by 
chokes at the well head. Production 
thus regulated flows through individual 
flow lines from all unit wells to one of 
several headers or “block stations” 
which are located throughout the field 
in much the same manner as tank 
batteries are placed in a conventional 
oil field. At these block stations the 
production from the wells is combined 
to flow to the plant through either the 
“high pressure” or the “low pressure” 
two-phase flow systems. These flow sys- 
tems consist of the gaseous and liquid 


. phases with oil and water making up 


the liquid phase. The block stations 
also have connections for portable test- 
ing equipment which are used to pe- 
riodically test the individual wells. 
The high pressure system operates at 
approximately 900 Ib and was placed 
in operation early in 1951 when the 
plant first began operation. It is now 
handling 100 bbl of water, 12,000 bbl 
of oil and 130,000,000 cu ft of gas per 
day with the gas flowing directly to the 
absorber without 
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compression. Oil and a small amount 
of water are removed from the stream 
by a high pressure separator at the 
plant inlet. 

It became apparent early in the life 
of the field that all unit wells would 
not be able to flow to the plant through 
the 900-lb two-phase system. Due to 
varying reservoir characteristics, some 
unit wells were only able to produce at 
pressures close to 90 Ib. Early engineer- 


ing studies indicated that two-phase 
flow (water, oil; and gas) over long 
distances at these pressures might be 
subject to extreme surging. Because it 
was believed such surging would upset 
the plant process system, fluids from 
the low-pressure unit wells were 
initially flowed into field tankage and 
the gas was gathered and taken to the 
plant in a conventional manner. Fur- 
ther study and experimentation indi- 


cated low pressure two-phase flow to 
be practical and, as a result, this type 
flow was gradually placed in operation 
in the field beginning early in 1953, 
This system is now handling 200 bbl 
of water, 2000 bbl of oil and 12,000,- 
000 cu ft of gas daily. 

Elimination of field tank batteries 
is a definite step forward in the direc- 
tion of material saving and automati- 
cally controlled operations. The two- 
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FIG. 7. MAP shows actual position of lines from wells to plant. 
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FIG. 8. SIMPLIFIED diagram of cycling process for repressuring. 


phase flow system also makes it pos- 
sible to control the field operations 
with a ininimum of attention. Of addi- 
tional importance is the elimination of 
vapor losses which formerly were 
experienced when using atmospheric 
lease tankage. 


Processing and Injection Plant 


The plant is the control center for 
operations in Elk City field. It serves 


as one very large centralized tank bat- - 


tery for the entire unit. It is equipped 
to extract liquids from the wet gas and 


! 
& 


to separate these liquids into several 
components. The plant also conditions 
the field crude to eliminate weathering 
losses from the highly volatile liquid. 
A 20,000-hp compressor station com- 
presses the gas, which is returned to the 
producing formation. 

Fig. 6 shows the plant as a simplified 
three dimensional diagram. The plant 
is simply a high pressure absorption 
system operating in conjunction with 
a large compressor station. At the plant 
inlet the high and low pressure streams 
enter their respective inlet separators 
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where the gas, oil, and water are sep- 
arated. From the low-pressure separa- 
tor the low-pressure gas stream goes 
to the compressor building where it is 
compressed to 900 Ib for combining 
with gas from the high pressure separa- 
tor. The resultant gas contains propane, 
butane, and natural gasoline all of 
which are removed in a conventional 
oil absorption system at 900 lb. 
Enriched oil from the absorber is 
heated and passed to a still which heats 
the absorption oil. Liquids driven from 
the absorber oil are further separated 
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FIG. 9. MAP shows position of lines that take compressed gas to injection wells. 
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into the desired final products. Al- 
though commercial propane, butane, 
and various grades of natural gasoline 
can be produced, the system now pro- 
duces only propane and a depropanized 
gasoline. 

Crude oil from the low and high 
pressure inlet separators is stabilized by 
controlled heating to remove the more 
volatile fractions which would other- 
wise be lost by evaporation in con- 
ventional storage. This stabilized crude- 
oil product goes direct to storage while 
the volatile fractions are combined 
with the 900-lb stream for condensing 
and separation into the final products. 

The stripped gas leaving the ab- 
sorber is compressed to 4500 lb and is 
transported through the injection sys- 
tem to 15 gas injection wells situated at 
strategic points in the field, schematic- 
ally illustrated by Fig. 8. Fig. 9 shows 
the actual position of these lines in the 
field. About 135,000,000 cu ft of gas 
are injected into the Hoxbar reservoir 
at present and after the plant enlarge- 
ment about 210,000,000 cu ft will be 
injected daily. 

The original Eik City plant had a 
processing capacity of 110,000,000 cu 
ft of gas daily. The plant was placed 
in Operation early in 1951. Additions 
which increased the capacity to 150,- 
000,000 cu ft daily were completed 
during July 1952. Construction de- 
signed to increase the plant processing 
capacity to 225,000,000 cu ft is cur- 
rently underway. This construction will 
involve minor changes in the present 
plant processing system and will add 





approximately 11,000 horsepower com- 
pressor capacity. 

Because of the isolated location 
special provisions were made for plant 
utilities such as water, gas and electric- 
ity. Four Ingersoll-Rand 1080-hp gas 
engines generate 2800 kw, which sup- 
ply the electrical requirements. Water 
required for cooling, and other plant 
use, is obtained from 5 electric-pow- 
ered and automatically controlled wells 
located some 12 miles away. Residue 
gas is used as fuel for the plant. The 
plant also has a completely equipped 
laboratory where tests are made on the 
incoming and outgoing products to 
maintain rigid control of all steps in 
the process. 


Products Handling and Storage 


Storage is provided at the plant for 
crude oil, raw gasoline, butane and 
propane. To supplement the present 
steel propane storage tanks at the plant, 
work has commenced on the washing 
out of a storage cavity in the Blaine 
salt formation underlying this general 
area. By the end of the year storage 
for approximately 15,000 bbl capacity 
will have been washed out of the salt 
in the interval from 1360 to 1412 ft, 
and will be used to store propane for 
operational purposes in the same man- 
ner as the steel storage tanks now in 
use at the plant. 

The crude oil and natural gasoline 
is shipped by a 10-in. pipe line, oper- 
ated by Shell Pipe Line Corporation, 
which connects with the Basin-Ozark 
Line at Cushing, Oklahoma. The pro- 





Oklahoma’s oil industry got off to 
a slow start. A well had been drilled 
near Chelsea, Oklahoma, as early as 
1891, and another near Sapulpa in 
1896, but neithet was a commercial 
producer. The title of Oklahoma’s 
first commercial oil well. belongs to 
the Nellie Johnstone No. 1, drilled 
in Johnstone Park, Bartlesville, and 
brought in on April 15, 1897. 

George B. Keeler, William John- 
stone, and Frank Overlees, pioneer 
Bartlesville residents, were largely 
responsible for the well. 

They contacted John F. Overfield, 
who was at that time a traveling 
salesman for a Chicago commercial 
firm. He became interested in the 
proposition, and from then on took 
an active part in the plans. He as- 
signed the lease to Cudahy Oil Com- 
pany and became manager of Cud- 
ahy’s operations in that area, with 
supervision of the drilling of Okla- 
homa’s “first commercial oil well.” 

Cudahy in 1896, had deepened a 
well between Red Fork and Sapulpa, 
the drilling contractors being Mc- 
Bride and Bloom of Independence, 
Kansas, and so Cudahy contracted 
with them to drill the Bartlesville 
well. The rig was torn down and 
moved to Bartlesville in January 
1897. It took George Keeler two 





OKLAHOMA'S FIRST WELL 


weeks’ time to haul the rig 70 miles. 

Drilling began late in January 
1897; and, according to drilling 
records, the well found Oswego lime 
at 880 ft to 942 ft; Layton sand at 
975 ft to 987 ft; a gas sand at 1252 
ft to 1267 ft; and at 1303 ft encount- 
ered oil in a sand later to be called 
the “Bartlesville sand.” It was drilled 
to 1320 ft and when it showed for 
an oil well, was shot with glycerin. 
Mrs. Jennie O. Morton, daughter of 
George Keeler, dropped the “go- 
devil” that set off the shot. 

The well was completed by Mc- 
Bride and Bloom on April 15, 1897, 
and is reported to have “made a 
considerable flow all over the 
ground.” No tanks were available, 
and a test of the well was not made 
at this time, although it was esti- 
mated to be capable of producing 
50 bbl to 75 bbl per day. 

Because there was no pipe line in 
the territory and not even a railroad 
near, the well was shut in. The shut- 
off job, however, was poor, and 
some of the oil came up inside of 
the casing and ran down the Caney 
River. Due to lack of transportation 
facilities and regulations, the well 
was kept shut in for several years. 
(From API booklet “Oklahoma— 
The State That Oil Built.”) 
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FIG. 10. GAS and liquid data of Elk City 
field and plant. 


pane produced at the plant is shipped 
by tank trucks and tank cars. The truck 
loading rack is located at the plant and 
a large tank car loading rack is lo- 
cated on a railroad siding five miles 
south of the plant. 


Production History 


Production performance is illus- 
trated by Fig. 10. Cumulative liquid 
recovery approximates 30,000,000 bbl 
and current production of all liquids 
is about 22,000 bbl daily. Cumulative 
gas production is estimated at 190 bil- 
lion cubic feet of which some 90 bil- 
lion cubic feet have been injected 
into the producing interval. Injection 
facilities are now being enlarged for 
the second time and all gas produced 
will be conserved after completion of 
the final plant enlargement next year. 
Most of the gas flared to date has been 
produced from wells before they were 
brought into the unit. No significant 
entry of water into the hydrocarbon 
bearing area has been noted. The usual 
problems associated with the produc- 
tion of a thin oil column overlain by 
a thick gas cap have been experienced. 


Future Plans 


Drilling is expected to be completed 
early in 1954 and a final unit enlarge- 
ment is contemplated at that time to 
take the remaining wells into the unit. 
As the plant enlargement now in prog- 
ress will be capable of handling pro- 
duction from the enlarged unit, no fur- 
ther plant additions are contemplated. 
The present cycling, production and 
completion programs are designed to 
recover the maximum liquids from this 
oil and gas condensate reservoir. Gas 
sales, thereafter, are planned. 
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Right: This line-up of 7 GMV's includes the three 6-cylinder units shown 
in the large photo, plus 4 very recently added 1350 hp GMV-10's. Modern 
GMV's in the Eunice plant now total 7200 horsepower, 


IN SKELLY 
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wd 27-year line-u 


HE compressor line-up in the big photo above in- 

cludes modern GMV’s and 27-year-old horizontals. 
Today both types, totaling over 10,000 horsepower, are 
working side by side in Skelly Oil Company’s Plant +2 
at Eunice, New Mexico. 


The photo reveals a significant contrast in space re- 
quirements. The old horizontals, 19 of them extending 
to the vanishing point, produce 200 hp per unit. But 
the compact new GMV’s, actually occupying less space, 
are rated 600 hp—3 times as much power per unit. And 
what’s more, today’s GMV’s, unmatched in thermal ef- 


ves consume less than 7500 B.T.U. per horsepower 
our! 


* 
GAS ENGINES 


DIESEL 


Below: Line-up of modern, compact 600 hp GMV-6's and old-type 200 hp Coc 
Bessemer horizontals in Skelly Oil Company's Eunice gasoline plant. Old 
zontals, originally installed in 1926 at Skelly's Seminole plant, were 
to present location in '49 . . . and have averaged about 98.9% running ¢ 
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Check up on any and all factors . . . compactness, ef 
ficiency, service life, installation cost; maintenance, su 
pervision, etc.,... you'll find Cooper-Bessemer V-angles 
your best bet for lowest cost compressor service. 
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Analyses of Crude Oils 


From Some Oklahoma Fields 


C. M. McKINNEY and E. L. GARTON 


Tabulated data are given for 61 
analyses of crude oils from Oklahoma 
fields. Complete Bureau of Mines rou- 
tine analyses are given for four of the 
oils. Also included are a brief discus- 
sion of the Bureau of Mines analysis, 
correlation index curves for several 
Oklahoma crude oils, and a list of ref- 
erences to articles that include analyses 
of Oklahoma crude oils. 


T HIS article presents information re- 
garding the physical and chemical 
characteristics of Oklahoma crude oils. 
Because of numerous methods of 
crude oil analysis in current use, and 
the complex nature of crude oil, a 
short summary of the analytical 
method and a discussion of the sig- 
nificance and interpretation of the data 
also are given. 

In a short article of this type it 
would be impractical to give detailed 
data from all of the 1031 analyses that 


A-50 


have been made by the Bureau of 
Mines of Oklahoma crude oils. There- 
fore, data from the analyses of crude 
oils from only 61 fields are given in 
Table 1. Analyses of several samples 
from each of eight geographical divi- 
sions of the state are included. 

Complete analyses of oils produced 
from the South Antioch (Golden 
Trend), Burbank, Oklahoma City, and 
West Edmond fields are given as 
Tables 2-5. The list of references given 
at the conclusion of this article may be 
used if more specific information is 
needed regarding either the crude oils 
discussed herein or other Oklahoma 
crude oils. 


Discussion 
The physical characteristics and 
composition of crude oils produced 
from Oklahoma fields vary between 
extremely wide limits. The extremes in 
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gravity, viscosity, content of volatile 
constituents, and color may be repre- 
sented by the asphaltic-like material, 
commercially produced intermittently 
since 1919 from shallow wells in the 
vicinity of the presently abandoned 
Vines field on the south flank of the Ar- 
buckle Mountains in Murray County, 
and the condensate-type oils similar to 
those produced from the Elk City and 
Northeast Lindsay fields, Items 7 and 
12 respectively in Table 1. 

The former oil varies in gravity 
from 7 to 9 deg API (specific gravity 
1.022 to 1.007, is semisolid, essentially 
devoid of volatile constituents through 
the gas-oil boiling range, and brown- 
ish black. The condensate-type oils 
have gravities as high as 50 to 55 deg 
API, viscosities as low as the Saybolt 
minimum of 32 sec at 100.F, as much 
as 90 per cent by volume distillate 
through the gas-oil boiling range, and 
colors as light as NPA 4 (orange pale). 

The sulfur contents of Oklahoma 
crude oils vary from less than 0.10 
per cent to 1.85 per cent. The majority 
are low-sulfur oils, i.e., they contain 
less than 0.50 per cent sulfur. 

Although the composition of com- 
parable distillate fractions from Okla- 
homa crude oils varies considerably, 
the extremely wide range in composi- 
tion, occasionally noted between oils 
produced from some other geographic 
areas, is not found. No extremely aro- 
matic oil comparable to or approach- 
ing in aromaticity that produced from 
the Spindletop, Slaughter, or Conroe 
fields of Texas has been noted among 
the several hundred Oklahoma crude 
oils that have been analyzed by the 
Bureau of Mines. Similarly, no ex- 
tremely naphthenic oil comparable to 
the more naphthenic oils produced in 
the Gulf Coast, or in California, has 
been analyzed. 

A discussion of the relationship be- 
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tween crude oil characteristics and 
producing formations is presented in a 
previously published report.*® 


BM Routine Analysis 


Typical Bureau of Mines routine 
crude oil analyses are shown in Tables 
2-5. In addition to tests on crude oil 
given under the heading, General 
Characteristics, a 300 ml sample is dis- 
tilled to yield a maximum of 15 distil- 
late fractions and a residuum, which 
are tested to obtain the data indicated 
in the table. Apparatus and methods 
used are described in detail in Bureau 
of Mines Bulletin 490.?° 


Interpretation of the Analyses 


For the determination of yield of 
distillate within a specified boiling 
range, the rather obvious method of 
plotting sum per cent vs the routine 
analysis fraction cut temperature 
serves reasonably well. Because of 
inherent differences in temperature 
measurement between the _ routine 
analysis and the ASTM distillation 
analyses ordinarily used for product 
specification testing, however, com- 
parison of the routine analysis with 
similar analyses of oils with known 
yields of the boiling range in question, 
serves more satisfactorily. Bureau of 
Mines Technical Paper 722° includes 
a discussion of correlations between 
routine analysis distillation tempera- 
tures and ASTM D86 distillation tem- 
peratures. 


Correlation Index 


The most useful method of inter- 
preting the analyses in terms of com- 
position of the distillate fraction is by 
means of the correlation index, or 
C.I.12 The correlation index is a num- 
ber that may be determined for each 
distillate fraction from the routine 
analysis, whose magnitude is a func- 
tion of the composition of the frac- 
tions. In general, the higher the num- 
ber the greater the percentage of naph- 
thenic and/or aromatic constituents. 

A study of relationships between 
boiling points and specific gravities of 
normal hydrocarbons showed that, if 
the reciprocal of the boiling point was 
plotted against the specific gravity, a 
linear relationship was obtained. Simi- 
lar data plotted for the iso-paraffins 
gave a line parallel to the normal par- 
affin lines at slightly higher densities. 
Data for the naphthenes and aromatics 
fell in zones of higher density, with the 
data point for benzene at the relatively 
highest density. The intercept of the 
normal paraffin line was arbitrarily as- 
signed a correlation index number of 
zero, and the intercept of a line drawn 
through the data point for benzene 
parallel to the normal paraffin line was 
assigned an index number of 100. Vir- 
tually all hydrocarbons normally 
found in crude oil, except some in the 
lubricating oil range, are included in 
the interval between these limits. 

The correlation-index system is ap- 
plied to all routine analyses fractions. 
As the fractions are numbered accord- 
ing to their boiling ranges, all frac- 





tions of the same number have the 


same average boiling point. Therefore, 
the correlation index of each fraction 
is simply a function of its specific 


gravity. 


If a fraction were composed exclu- 








sively of normal paraffin hydrocar 
bons, value of the number would be 
zero. Fractions from even the most 
predominantly paraffinic crude oils are 
never zero, however, because of the 
presence of iso-paraffins, and, in the 








TABLE 1. Summary of pertinent data for Oklahoma crude oils. 
Part 1. Summary of data showing sources and general characteristics of samples 














Vis- Cart 
cosity residue 
Sulfur, Saybolt Conra 
Producing formation Depth, Gravity, weight, at 100 F, son, wt 
Item Sample Field County and age feet API Color! percent secs .T 
1 2 3 4 5 6 7 8 9 ) 
CENTRAL OKLAHOMA 
1 39393 Chandler Lincoln Wilcox, Ord. 5035-5046 38.4 D.G. 0.24 41 1.6 
2 26218 Davenport Lincoln Layton, Penn. 2629-2639 51:1 +B.G. 17 32 f 
3 26222 Davenport Lincoln Prue, Penn. eee ee 15 34 ) 
4 39325 Ramsey Payne First Wilcox, Ord. 4811-4844 42.6 D.G. 18 36 1.5 
5 39395 Stroud Lincoln Wilcox, Ord. 4087-4194 42.6 D.G. 21 35 i 
6 41151 Watchorn Pawnee Layton, Penn. 2710-2717 39.4 G.B. 12 39 1.7 
7 41149 Watchorn Pawnee Wilcox, Ord. 3044 39.0 B.G. 16 36 11 
8 39356 Wilzetta Lincoln Hunton, Sil. 4241-4288 2:38 |GR. 41 39 2 
9 39355 Wilzetta Lincoln Simpson, Ord. 4515-4538 28.4 B.B. 82 92 
EAST CENTRAL OKLAHOMA 
10 41076 Bird Creek Tulsa Burgess, Penn. 1427-1455 37.6 D. G. 16 42 1.5 
11 39371 Bird Creek Tulsa Burgess, Penn. 1513-1542 32.3 D.G. 17 54 1.8 
12 37048 Cushing Creek Bartlesville, Penn. 2552-2577 40.2 D.G. 25 38 
13 37047 Glenn Pool Creek Glenn, Penn. 1604-1712 36.8 G.B. 27 44 2.1 
14 39358 Slick Creek Wilcox, Ord. 3116-3140 39.4 G. B. 21 40 2.1 
15 26379 Weleetka Okfuskee Stray, Penn. 1796-1809 33.0 ze < .10 210 5 
NORTHEASTERN OKLAHOMA 
16 41109 Avant Osage Bartlesville, Penn. 1723-1800 31.1 D. G. 20 9 
17 46161 Bartlesville 
(Weber Pool) Washington Bartlesville, Penn. 1252-1339 36.4 G.B. 21 43 
18 41032 Burbank Osage Burbank, Penn. 2750 35.8 D.G 21 48 4 
19 35293 Delaware- 
Childers Nowata Bartlesville, Penn. 850 36.8 B.B. 21 45 
20 38344 Flat Rock Osage Bartlesville, Penn. 2205 31.3 B. G. 25 58 5 
21 38356 Osage-Hominy Osage Mississippi, Miss. 2355-2405 37.2 B.G. 16 41 4 





NORTHERN OKLAHOMA 














22 39313 Billings Noble Wilcox, Ord. 4311-4332 41.3 B.G. < .10 3 
23, 47029 Coon Creek Logan Wilcox, Ord. 5929-5941 37.6 G.B. 31 43 2 
24 39330 Crescent Logan Layton, Penn. 4869-4979 46.3 D. G. 12 34 ! 
25 41144 Garber * Garfield Campbell, Per. 1957-1975 446.5 D.G. < .10 33 
26 41140 Garber Garfield Crews, Penn. 2136-2165 46.9 B.G. < .10 32 
27 41141 Garber Garfield Layton, Penn. 3524-3660 41.9 B.G. < .10 35 
28 40247 Lucien Noble Wilcox, Ord. 4897-5040 Gi BG. 11 37 0 
OKLAHOMA CITY AREA 
29 41161 Moore Cleveland Wilcox,Ord. —......... 36.4 B.G. 19 47 
30 41297 Oklahoma City Oklahoma (Composite) 37.8 G.B. 11 47 4 
31 45031 West Edmond Canadian Hunton, Sil. ......... 41.5 B.G. 14 39 
SEMINOLE AREA 
32 42096 Allen (Deep) Pontotoc Cromwell, Penn. 2608-2626 29.3 B. B. 27 88 5 
33 42095 Allen (Deep) Pontotoc  Gilcrease, Penn. 2361-2372 34.4 x. B. 20 53 2.4 
34 28401 Bowlegs Seminole Hunton, Sil. 4387-4392 40.6 L.G. 18 39 
35 37266 Bowlegs Seminole Wilcox, Ord. 4111-4216 38.8 B.G. 33 40 2.1 
36 37262 Earlsboro Seminole Wilcox, Ord. 4256-4291 37.6 B.G. 30 44 2 
37 37263 Earlsboro, West Pottawat- 
omie Hunton, Sil. 4244-4280 32.5 G.B. 45 61 2.9 
38 28402 Little River Seminole Wilcox, Ord. 4017-4029 39.6 Green 25 2 lf 
39 41175 Olympic Okfuskee Olympic, Penn. 1721-1780 34.0 G.B. 24 58 2 
40 42104 St. Louis Pottawat- 
omie Calvin, Penn. 3182-3197 43.8 B.G. < .10 38 8 
41 42105 St. Louis Pottawat- 
omie Hunton, Sil. 3828-3991 30.2 B.B 54 72 4 
SOUTHEASTERN OKLAHOMA 
42 40088 Cumberland Marshall Simpson, Ord. 4857-5100 34.8 G.B. 46 48 2.8 
43 36113 Fitts Pontotoc Viola, Bromide, 
McLish, Ord. 3770-4380 39.0 B.G. 18 2 1.5 
44 36114 Fitts Pontotoc Wilcox, Ord. 4372 39.0 B.G. 18 42 1.4 
45 44016 Pauls Valley Garvin First Bromide, Ord. 4028-4066 41.9 B.G. 17 40 9 
46 44017 Pauls Valley Garvin Second Bromide,Ord. 4003-4046 44.1 B.G. 16 38 9 
47 44018 Pauls Valley Garvin Penn. Cong., Penn. 4146-4170 15.7 B.B. 1.79 3700 14.3 
SOUTHWESTERN OKLAHOMA 
48 41440 Apache Caddo —_— Wilcox, Ord. 3305-3342 38.8 G.B.  .38 41 1.7 
49 47028 Cache Creek Cotton Lower Cache, Penn. 1320-1323 36.2 B.B. 52 50 4.2 
50 41411 Cement Caddo Marchand 6285-6367 31.0 B.G, 21 120 1.4 
51 49042. Elk City Washita Granite Wash, Penn. 9859-9864 52.5 N.P.A.4< .10 33 2 
52 39150 Fox-Graham Carter Oolitic limestone 7572-7652 48.3 Green 11 33 9 
53 49018 Healdton Carter Healdton sand 1866-1898 28.9 ya 92 110 4.3 
54 39156 Hewitt Carter Penn.limestone,Penn. 1620-2125 35.0 G.B. 84 53 3 
55 39161 Sholem- 
Alechem Stephens Penn. sands 2077-2815 19.7 B.B. 1.85 1030 9.8 
56 39467 Tatums Carter Penn. sands 2269-2520 22.1 BB. 1.67 410 5.7 
57 39163 Velma Stephens Penn. sands 920- 946 28.2 G.B. 81 110 3.3 





(GOLDEN TREND) 
58 50129 Antioch, S.W. Garvin 


59 47040 Lindsay, N. 
60 50117 


Lindsay, N.E. 


McClain 
McClain 


61 50112 New Hope, 8.E. Garvin 


First and Second 
Gibson, Penn. 

Hunton, Sil. 

Bromide, Simpson, 
Ord. 

Gibson, Penn. 


6600-6640 42.1 N.P.A.8 il 39 
10,180-11,280 44.5 N.P.A.5 < .10 37 
N.P.A 


10,888-11,136 44.5 
6909-6972 43.4 


ao 


N.P.A. 13 36 4 
Green 14 37 7 





1 Colors of crude oils in this table are designated as follows: Brownish black, B. B.; brownish green, B. G.; greenish t 
G. B.; green, no abbreviation; light green, L. G.; dark green, D. G.; and N.P.A. numbers. 
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TABLE 1. Summary of pertinent data for Oklahoma crude oils (continued). 
Part 2. Summary of analytical and computed data. ; 





Volume, per cent 





Fractions 





1-3, ine. 
(light 4-7, ine. 
Item ant ia 


8-12,ine. 18-15, inc. 
(Kerosine (lubricating 
(naphtha) and gas oil?) oil?) 

12 13 14 


1 

1 7.2 23.7 29.7 17.2 
2 11.7 57.4 17.5 5.6 
3 12.2 34.5 26.1 11.6 
4 14.9 23.7 24.9 14.1 
5 12.2 28.1 30.0 13.3 
6 10.8 23.3 27.8 16.6 
7 7.1 29.8 23.7 15.4 
8 12.1 25.4 26.9 18.8 
9 6.9 15.5 23.1 16.8 
10 9.5 19.4 27.5 17.4 
il 2.7 15.0 32.9 20.4 
12 8.9 27.1 28.6 14.2 
13 4.8 26.0 30.0 15.8 
14 11.1 21.3 25.8 15.8 
15 9.1 23.1 24.3 
16 9 14.8 33.5 22.2 
17 8.8 20.2 28.0 16.3 
18 3.2 21.1 29.7 19.6 
19 9.0 20.1 27.3 16.9 
20 1.8 15.4 32.7 20.3 
21 5.0 23.9 31.7 19.7 
22 9.1 26.7 30.4 16.6 
23 8.9 19.9 28.5 18.4 
24 18.0 28.1 22.9 11.5 
25 16.4 34.0 24.9 12.1 
26 16.3 35.9 22.7 11.3 
27 7.4 32.6 30.3 16.5 
28 10.4 27.5 27.5 14.8 
29 6.0 22.5 26.3 16.3 
30 7.9 19.0 24.5 16.4 
31 11.3 22.1 26.2 17.0 
32 2.4 13.2 26.9 19.9 
33 4.8 19.6 27.1 18.0 
34 9.5 24.5 29.0 16.7 
35 10.7 25.9 24.7 14.1 
36 9.9 23.0 23.7 14.7 
37 3.8 18.8 27.8 16.1 
38 11.9 23.1 25.0 14.3 
39 5.8 18.4 24.7 19.5 
40 12.9 24.0 24.7 14.6 
41 4.0 17.4 26.1 19.3 
42 7.0 21.8 26.0 16.3 
43 5.6 21.1 30.3 17.9 
44 6.0 20.7 32.0 17.1 
45 12.6 22.0 25.9 15.5 
46 14.0 22.5 24.4 13.3 
47 1.3 4.3 16.4 16.1 
48 7.5 23.8 30.0 17.0 
49 9.1 20.4 25.5 14.9 
50 1.3 9.0 20.7 22.0 
51 26.7 29.2 23.0 9.7 
52 20.1 27.9 24.1 11.5 
53 4.3 12.9 25.7 20.1 
54 8.6 18.9 24.6 17.9 
55 1.2 8.7 21.9 a 
56 2.1 11.0 20.7 18.6 
7 6 11.6 28.8 21.1 
58 11.0 23.6 26.2 14.3 
59 15.2 23.5 24.3 15.7 
60 13.5 26.0 27.3 15.6 
61 13.3 26.2 26.0 13.9 


Characteristics of residuum 








, Correlation index, 
averages of fractions % on 
gasoline-free Sp. Gr. 
Residuum 4-7, ince. 13-15, ine. basis 60/60 F 

15 16 17 18 19 
21.7 21 35 32 0.942 
6.7 17 36 22 944 
13.6 20 36 27 939 
18.4 24 39 32 946 
15.6 19 38 26 942 
21.3 22 34 32 937 
13.8 24 43 26 949 
16.1 21 45 26 973 
35.8 21 51 47 997 
24.9 26 39 36 934 
28.8 31 38 35 930 
19.9 21 36 32 943 
23.0 23 36 33 947 
22.3 20 41 35 948 
43.2 17 21 48 902 
28.1 30 46 34 938 
24.8 26 44 36 944 
25.7 22 37 34 927 
23.5 23 43 35 955 
29.5 34 39 36 938 
18.0 24 41 26 944 
17.1 21 34 27 923 
23.6 23 38 33 949 
16.4 21 35 32 931 
11.8 22 35 24 927 
12.7 22 34 27 928 
13.1 22 35 22 926 
18.3 22 37 30 931 
28.5 21 38 40 937 
31.0 20 34 43 923 
21.3 22 34 33 916 
37.9 . 45 946 
30.2 27 36- 40 939 
18.6 23 42 29 934 
22.5 22 41 37 953 
26.5 22 38 41 .942 
31.6 20 40 42 958 
23.2 21 42 37 948 
30.3 22 39 41 952 
20.5 18 33 34 920 
33.1 22 43 42 971 
28.7 22 40 40 957 
22.2 20 31 32 933 
22.5 19 32 31 931 
22.0 20 33 35 924 
21.2 19 34 36 924 
57.8 58 64 1.026 
20.7 20 39 31 946 
28.7 19 40 42 968 
46.0 26 32 52 917 
6.1 25 34 16 918 
13.7 18 33 28 931 
36.7 27 40 a4 966 
28.4 20 39 40 964 
ae 28 56 ; 

45.9 24 49 54 1.009 
36.9 33 40 43 953 
22.3 19 34 36 914 
18.0 18 35 31 913 
15.0 23 32 26 915 
19.6 19 34 33 920 





2 Approximate. 








higher boiling fractions, naphthenic 
and aromatic hydrocarbons. The frac- 
tions from “paraffinic” oils, however, 
do have low C.I. values. Similarly, frac- 
tions from oils composed of larger per- 
centages of naphthenic and/or aro- 
matic compounds have correspond- 
ingly higher C.I. values. 


Correlation Index Curves 


Correlation index curves, i.e., corre- 
lation index vs routine analysis frac- 
tion number, for four Oklahoma crude 
oils are shown in Fig. 1. For compara- 
tive purposes, curves for the extremely 
paraffinic oil from Bradford field, 
Pennsylvania, and oil from the Wood- 
bine sand, East Texas field, also are 
shown. 

Distillate from the Weleetka oil is 
the most paraffinic throughout the rou- 
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tine analysis boiling range, of all the 
Oklahoma oils for which analyses are 
given in Table 1, whereas the distillate 
from the Pauls Valley oil is the most 
naphthenic. Correlation index curve 
for oil from the Wilzetta field is shown 
to illustrate that the relative degree of 
paraffinicity frequently changes with 
boiling range, for example, C.I. values 
for lower boiling fractions from the 
Wilzetta oil approach the most par- 
affinic C.I. curve, while the values for 
the higher boiling fractions approach 
the most naphthenic C.I. curves. The 
curve for Ramsey is most nearly repre- 
sentative, throughout the boiling range, 
of average for Oklahoma crude oil. 
Probably the most satisfactory pro- 
cedure for using the routine analyses 
for estimating product yield and qual- 
ity is by comparison with routine 


analyses of oils for which more com. 
prehensive evaluation data are avail- 
able. Information regarding the use of 
the analyses for estimating yields ig 
given in previously published ar- 
ticles.®-19.21 
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TABLE 2. Report of crude petroleum analysis. 
Bureau of Mines Bartlesville Laboratory — Sample 50129 





IDENTIFICATION 


Antioch, Southwest field, 1st and 2nd Gibson sand, Pa., Garvin County, Oklahoma 
6600-6640 ft. 


TABLE 3. Report of crude petroleum analysis. 


Bureau of Mines Bartlesville Laboratory — Sample 41032 





Burbank field, Burbank sand, Pa., 


Approx. 2800 ft. 


IDENTIFICATION 





GENERAL CHARACTERISTICS 


Specific gravity, 0.815, Sulfur, 0.11% API gravity 42.1°, Pour point, °F below 5 
Saybolt Universal viscosity at 100 F’, 39 sec. Color, N.P.A. No. 8 


GENERAL CHARACTERISTICS 


Sulfur, per cent, 0.21, Specific gravity, 0.846 
Saybolt Universal vis. at 100 F, 48 sec 





Osage County, Oklahoma, 27N-6H-Indiar 


API gravity 35.8 de 
Color, dark gr 





DISTILLATION, BUREAU OF MINES ROUTINE METHOD 
STAGE 1 — Distillation at atmospheric pressure, 745 mm. Hg — First drop, 28 C (82 F) 


DISTILLATION, BUREAU OF MINES ROUTINE METHOD 
STAGE 1 — Distillation at atmospheric pressure, 738 mm Hg First drop, 30 C (86 ! 





Cut at Aniline §.U. Cloud Cut at 8.U. 
Fraction— Sum Sp.Gr., API, point, visc., test Fraction ——————_——. Sum, Sp..Gr., API, visc., 
number ° °F Percentpercent 60/60F 60F C1. °c «100F °F number °C °F Percent percent 60/60F 60F C.L. 100 F 
1 50 122 2.4 2.4 0.636 91.0 ; 1 50 122 ae — vas NORE 
2 75 167 3.2 5.6 .656 84.2 0.8 57.6 2 75 167 2 1.2 0.676 77.8 
3 100 212 5.4 11.0 .701 70.4 12 58.0 3 100 212 2.0 33 .708 68.4 16 
4 125 257 6.5 17.5 .726 63.4 15 56.8 4 125 257 4.3 7.5 736 60.8 20 
5 150 302 6.2 23.7 .748 57.7 18 57.4 5 150 302 5.6 13.1 755 55.9 21 
6 175 347 5.7 29.4 .766 53.2 20 59.2 6 175 347 5.8 18.9 .774 51.3 23 
7 200 392 5.2 34.6 .782 49.5 21 63.0 7 200 392 5.4 24.3 .790 47.6 25 
8 225 437 5.5 40.1 .797 46.0 23 66.0 8 225 437 5.4 29.7 .805 44.3 26 
9 250 482 5.3 45.4 .812 42.8 24 69.4 4 250 482 6.1 35.8 .820 41.1 28 
10 275 527 6.3 51.7 .825 40.0 26 72.8 10 275 527 7.3 43.1 . 830 39.0 28 
STAGE 2 — Distillation continued at 40 mm. Hg STAGE 2 — Distillation continued at 40 mm. Hg 
ll 200 392 3.4 55.1 0.840 37.0 29 77.6 41 Below 5 I 200 392 4.3 47.4 847 35.6 32 42 
12 225 437 5.7 4 8 35.2 29 81.0 46 20 12 225 437 6.6 54.0 856 33.8 33 47 
13 250 482 4.7 65.5 .861 32.8 32 58 35 13 250 482 6.0 60.0 869 31.3 36 60 
14 275 527 4.3 69.8  .872 30.8 34 & 85 55 14 275 527 5.9 65.9 .877 29.9 36 89 
15 300 572 5.3 75.1 .883 28.8 36 140 75 15 300 572 we 73.6 . 888 27.9 38 160 
Residuum ... . Se “@2 SH F338 Residuum 4a 25.7 99.3 St i.1 


Carbon residué of residuum, 2.7 per cent; carbon residue of crude, 0.7 per cent. 


Carbon residue of residuum, 5.0 per cent; carbon residue of crude, 1.4 per cent. 





APPROXIMATE SUMMARY 





APPROXIMATE SUMMARY 




















Cloud 
pat 


| 


50 
65 


R0 


Per cent Sp. Gr. °API Viscosity Per cent Sp. Gr. °API Viscosity 
Light gasoline............. 11.0 0.674 78.4 Light wasoline. <i ccsncccev ss ; 3.2 0.696 71.8 
Total gasoline and naphtha........ 34.6 0.728 62.9 Total gasoline and naphtha......... 24.3 0.756 55.7 
Kerosine distillate.............. 17.1 812 42.8 Kerosine distillate................. 11.5 813 42.6 
Gasoil........ BLS EO 8.1 845 36.0 Gee 2 “eset Re 16.5 842 36.6 
Nonviscous lubricating distillate. . . . 9.2 853-.874  34.4-30.4 50-100 Nonviscous lubricating distillate. . . . 11.8 859-.879  33.2-29.5 50-100 
Medium lubricating distillate... .. 6.1 874-.890 30.4-27.5 100-200 Medium lubricating distillate. ..... 9.5 879-.894 29.5-26.8 100-200 
Viscous lubricating distillate... ... ae 4a 5 ee Above 200 Viscous lubricating distillate........ : bee Above 200 
Re haere 22.3 914 23.3 _ en anes ais 25.7 927 73 
eee 2.6 ae Parle Distillation loss............ i 
TABLE 4. Report of crude petroleum analysis. TABLE 5. Report of crude petroleum analysis. 
Bureau of Mines Bartlesville Laboratory — Sample 45031 Bureau of Mines Bartlesville Laboratory — Sample 41297 
IDENTIFICATION 
IDENTIFICATION 

Edmond, West field Oklahoma ceasing 


Hunton limestone, Sil.-Dev. Canadian County 


Oklahoma City field 


Oklahom: 





Representative of field Representative of field Oklahoma County 
GENERAL CHARACTERISTICS GENERAL CHARACTERISTICS 

Sulfur, per cent, 0.14, Specific gravity, 0.818 API gravity 41.5 deg Sulfur, per cent, 0.11, Specific gravity, 0.836 API gravity 37.8 deg 

Saybolt Universal viscosity at 100 F, 39 sec Color, brownishgreen  Saybolt Universal viscosity at 100 F, 47 sec. | 





Color, greenish black 
»& 





DISTILLATION, BUREAU OF MINES ROUTINE METHOD 


STAGE 1 — Distillation at atmospheric pressure, 731 mm. Hg 
First drop, 25 C (77 F) 


DISTILLATION, BUREAU OF MINES ROUTINE METHOD 


STAGE 1 — Distillation at atmospheric pressure, 743 mm Hg 
First drop, 30 C (86 F) 




















Cut at Aniline §.U. Cloud : Cut at S.U. Cloud 
Fraction Sum Sp.Gr., API, point, visc., test Fraction — Sum, Sp.Gr., API, visc., test 
tumber °C °F Percentpercent 60/60F 60F C.l. Cc OOF °F number °C °F Percent percent 60/60F 60F oe 100 F I 
1 50 122 2.9 2.9 0.636 91.0 seats 1 50 122 1.8 1.8 0.628 93.8 
2 75 167 3.1 6.0 .664 81.6 4.6 2 75 167 2.1 3.9 .670 79.7 7.5 
3 100 212 5.3 11.3 .708 68.4 16 3 100 212 4.0 7.9 706 68.9 15 
4 125 257 6.4 17.7 .735 61.0 19 4 125 257 5.0 12.9 731 62.1 18 
5 180 302 56 2.3 .757 55.4 22 5 150 302 4.7 17.6 .750 = 7.2 19 
6 175 347 5.4 28.7 .774 51.3 23 6 175 347 4.8 22.4 .769 52.5 21 
7 200 392 4.7 33.4 .788 48.1 24 ; 7 200 392 4.5 26.9 . 784 49.0 22 
8 225 437 5.1 38.5 .802 44.9 25 65.8 8 225 437 5.0 31.9 .798 45.8 23 
9 250 482 5.4 43.9  .817 41.7 27 69.0 9 250 482 5.1 37.0 814 42.3 25 
10 275 527 7.0 50.9 .830 39.0 28 73.2 10 275 527 5.7 42.7 827 39.6 27 
STAGE 2 — Distillation continued at 40 mm. Hg STAGE 2 — Distillation continued at 40 mm Hg 
ll 200 392 2.3 53.2 0.845 36.0 31 78.0 41 15 ll 200 392 3.4 46.1 0.841 36.8 29 40 Below 
12 225 437 6.4 59.6 .856 33.8 33 45 30 12 225 437 5.3 51.4 850 35.0 30 46 2 
13 250 482 6.0 65.6 .863 32.5 33 58 45 13 250 482 5.5 56.9 861 32.8 32 57 i 
14 275 527 5.4 71.0 .872 30.8 34 85 65 14 275 527 5.0 61.9 874 30.4 35 87 55 
15 300 572 5.6 76.6 .883 28.8 36 130 80 15 300 572 5.9 67.8 881 29.1 35 145 75 
Residuum ... 21.3 97.9 .916 23.0 Residuum 31.0 98.8 923 21.8 
Carbon residue of residuum, 2.9 per cent; carbon residue of crude, 0.7 per cent. Carbon residue of residuum, 4.0 per cent; carbon resi tue of crude, 1.4 per cent. 
APPROXIMATE SUMMARY APPROXIMATE SUMMARY 
Per cent Sp. Gr. “API. Viscosity Per cent Sp. Gr. API Viscosity 
Light gasoline.............. 11.3 0.677 77.5 Light gasoline. : ; 7.9 0.679 76.9 
Total gasoline and naphtha. ... . 33.4 0.733 61.5 Total gasoline and naphtha. . 26.9 0.735 61.0 
Kerosine distillate.............. 10.5 .810 43.2 Kerosine distillate............ 10.1 806 44.1 
Beara Aon d ad, cto 14.9 841 36.8 | Stead Sere aA i 13.7 . 838 37.4 
Nonviscous lubricating distillate... 11.4 859-876 33.2-30.0 50-100 Nonviscous lubricating distillate... . . 9.9 .854-.873 34.2-30.6  50-10( 
Medium lubricating distillate... . .. 6.4 876-.889  30.0-27.7 100-200 Medium lubricating distillate... .. . 7.2 873-.886 30.6-28.2 100-200 
iscous lubricating distillate... . . . Afar a ae Above 200 Viscous lubricating distillate. ....... iis ¥ . Above 20 
NRE ie eee 21.3 916 23.0 ee aes sO ee 31.0 923 21.8 
Distillation loss..................- a1 3 ee ee een oe 1.3 op ane 
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THE luck of the oil industry has not 
been the gushers it struck, but the peo- 
ple it discovered. Wirt Franklin, law- 
yer, oil operator, conservationist, and 
champion of the “independents,” is one 
of these. He got into the oil business by 
practically stumbling over an oil well 
21 years after it had been drilled. 

Franklin went to Ardmore, Okla- 
homa, as a young attorney and was 
prosperous enough in 1908 to buy a 
farm near the west border of Carter 
County. It was three years before the 
new owner found the oil well on a 
neighbor’s land, probably because a 
visit to the farm from Ardmore took 
three days. It took some detective work 
to learn the old well had been drilled to 
480 feet by spring pole rig in 1889; 
remains: of heavy oil flow could be 
found around the opening. The oper- 
ator could not get clear title and he left 
for South America. 

Four friends in Ardmore, Wirt 
Franklin, Roy Johnson, Edward Galt, 
and S. A. Apple, formed a partnership 
and paid $6000 for leases on 6000 
acres around the old well. They drilled 
and in August 1913 the Wirt Franklin 
No. 1 came in from 900 feet for 100 
barrels a day. The rich Healdton oil 
field had been discovered! 

The field developed rapidly, the four 
partners putting all the money they 
could into drilling up leases. A large 
company built a pipe line from the 
field and paid $1.03 per barrel. How 
good could times get? 

And how bad! The pipe line com- 
pany decided the Healdton output had 
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WIRT FRANKLIN 
Oklahoma 


Oil Pioneer 


too much sulfur. Oil flowed into 
earthen storage and much was lost. 
The Cushing field came in and oil 
dropped to 30 cents a barrel. 

For the first time Wirt Franklin was 
called on to lead oil operators in a 
shared objective. The Ardmore Oil 
Producers Association was formed and 
he was elected president. The purpose 
was to present their side of the differ- 
ences between the pipe line company 
and Healdton operators before the 
Oklahoma Corporation Commission. 

Although an agreement was reached 
it was found to be unsatisfactory and 
led to a state-wide committee ap- 
pointed by the industry to draw up a 
law that would save oil. Franklin 
worked with the committee that put the 
first conservation law on Oklahoma 
statutes and was known as the “Daddy 
of Conservation.” 

He sold his Healdton interest to Sin- 
clair in 1916 and went. back to wild- 
catting. He drilled the first well that 
produced oil in the Fox-Graham dis- 
trict after gas had been discovered in 
this area. In 1927 he and J. I. Crom- 
well found Tonkawa sand production 
in the first well to produce oil in Okla- 
homa County, two miles north of the 
Capitol. Nearby they drilled another 
exploratory well to a depth of 7189 
feet and found that the prolific Wilcox 
sand was present. It was discovered to 
have a thickness at this point of 180 
feet bearing some oil and no water, but 
the hole was lost at a depth of 7189 
feet. 

These two wells were in fact the 


discovery wells of the Oklahoma City 
field, Wirt Franklin points out. The 
next year Indian Territory Illuminat- 
ing Oil Company, found production in 
the Arbuckle lime at a depth of over 
6000 feet in a well known as Okla- 
homa City No. 1, southeast of the city, 
It was then revealed that the Oklahoma 
City field was a fabulous find. 

It is a question whether the Ardmore 
wildcatter spent more time on his oil 
operations or more on industry prob- 
lems. Busy as he was with extensive 
operations, he went to the Colorado 
Springs Conference in 1929 when 
“We're running out of oil” was the hit 
refrain instead of “oil is running out 
of our ears.” Oil supplies would be dan- 
gerously low in 10 years if production 
in the United States was not cut down 
and imports used, was the argument for 
reducing U. S. operations. 

Franklin made a ringing defense for 
domestic production and demanded a 
duty on imports. Domestic operators 
and state officials brought the house 
down. Before another day was over the 
Independent Petroleum Association of 
America was organized and Wirt 
Franklin was its first president. 

Six years he was president and much 
of the six years was devoted to the 
industry — his own business largely 
getting along without him. He made 
speeches from California to New York. 
He led the fight to put a duty on oil 
imports and he won. 

“They’ve given it away now under 
the reciprocal trade treaties,” he says. 
He thinks Canada imports are differ- 
ent. The welfare of the individual pro- 
ducer.is secondary to the welfare of 
the nation, he repeats, and we may 
need oil from our northern neighbor 
in case of emergency. 

Not only a leader in IPAA, the tall, 
distinguished Wirt Franklin has 
worked in many organizations. He was 
a director of API for 25 years, has 
been a director of the Kansas-Okla- 
homa division of the Mid-Continent 
Oil and Gas Association for more than 
25 years and was, during World 
War II, director in charge and direc- 
tor of production for District II of 
the Petroleum Administration for War. 

In the 1953 API annual meeting he 
was named honorary director for life. 

Franklin is not out of the oil 
business yet, by any means. He oper- 
ates a firm with his son at Ardmore. 
He is still a wildcatter, his last dis- 
covery being the Loco Hills field in 
Eddy County, New Mexico. 

The lucky oil industry got Wirt 
Franklin, who neglected his business 
for its affairs. Other men have, like 
Franklin, made millions of dollars in 
oil and spent them in finding more, 
but few have the wide friendship, the 
sincere admiration, and the countless 
honors that he earned with his devoted 
effort for the industry. 
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The Fourth Frontier 
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1897 — Oil in Oklahoma! Roaring in from the shallow sands of the 
Indian Territory the liquid gold of the Osage country sparked the early 
boom to the new and first-frontier of the Sooner state. Development followed 
the hectic pattern of the times — the law of capture governed all operations. 
The lucky wildcatter making a new discovery was apt to be more richly 
rewarded than his later-come fellows. In a business where a well’s production 
was limited only by its ability, it was first come, first served. This first Okla- 
homa frontier area has extended from the turn of the century to our present 
time when ever-new areas of promise unfold before the wildcatter’s eye. 


Improved equipment and drilling techniques opened Oklahoma’s 
second frontier, the frontier of depth. Progressing from the early shallow 
horizons ever deeper through the famed First and Second Wilcox, the state’s 
most prolific producing zone per unit of saturated sand, and far into and 


‘beyond the Arbuckle, the driller’s bit reveals new prospects. Coupled with 


recently recognized sedimentary basins, the new depth potentials provide 
continuing opportunities in the nation’s fourth oil state. 


Secondary recovery operations are the third frontier of note. Oklahoma 
operators early profited from improvised water injection programs and from 
early and, by present standards, crude air and gas repressuring programs. 
Now beyond the trial and error methods, and based on a wide foundation 
of scientific knowledge and factual data, pressure maintenance and repres- 
suring will recover undreamed of quantities of oil from reservoirs once 
written off as depleted. This, a continuing activity, and an expanding one, 
will continue to provide a fertile field for development of the state’s drilling 
and producing activities. | 


An intelligent application of reason, knowledge, and experience to 
problems of producing low permeability reservoirs resulted in a completion 
technique that has sparked an amazing increase of interest and revived drill- 
ing Operations in areas and to zones previously condemned as “to tight to 
produce.” Developed in Oklahoma by personnel of one of the nation’s most 
progressive oil companies, the fracturing process may well be credited with 
making possible the recovery of additional millions of barrels of oil. Seized 
upon initially as a “cure-all” for any non-profitable producing operations, 
its subsequent mis-application caused many operators to seriously question 
its merits. A strict review of its results under correct usage — and this we 
undertake in our next issue — reveals its unquestionable worth, however, 
and without doubt its development has led Oklahoma again into a new, and 


for the state its Fourth Frontier. 
Sim H. Crews. 
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You can save casing by Stage Cementing the 
Baker way, because with_only one string of cas- 
ing you can cement off at the shoe and shut off 
surface water. Or you can cement a well with 
two producing zones and be assured of uncon- 
taminated cement for the upper zone. And you 
never need risk breaking down a comparatively 
weak formation by high cementing pressure and 
the extreme weight of a long cement column. 
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Fig. A—Ready for cementing the first stage. The cementing ports are 
covered by the Lower Inner Sleeve which is held in position by shear 
screws; shear screws also hold the Shut-Off Sleeve above the cementing 
ports. The Baker Flexible Cementing Plug (shown on opposite page) will 
pass through the Stage Collar without shearing the screws holding the 
Inner Sleeves. 


Fig. B—Ready for cementing the second stage. After the Trip Plug is 
seated, application of hydraulic pressure shears the screws holding the 
Lower Inner Sleeve which moves downward, thus uncovering the cement- 
ing ports. The Trip Plug prevents passage of fluid into the casing below, 
and cement pumped into the casing will now pass through the cementing 
ports for the second-stage cementation. 


Fig. C—Second-stage cementation is completed. The Shut-Off Plug has 
been pumped down the casing and pressure applied to shear the screws 
and move the Shut-Off Sleeve downward to close off the cementing ports. 
Note how the Sleeve Lock Ring has expanded to lock the Shut-Off Sleeve 
in position permanently covering the cementing ports. 


See opposite page for details of operation. 





IT’S SIMPLE, SPEEDY AND SAFE to perform two. 
stage cement jobs with Baker Stage Cementing 
Collars (Product No. 200-F) in combination with 
other Baker Equipment. In addition to positive, 
mechanical closing of the cementing ports upon 
completion of the second stage, you are assured of 
these outstanding advantages: 


1 After the second stage has been completed, an ex. 
ternal steel sleeve with an oil-resistant synthetic 
rubber seal provides positive closure and prevents 
passage of fluid between the inside and the outside 
of the casing, regardless of the condition of the 
cement job at that point. 


Shut-off 








Shut-off 
Sleeve 


Key 


Trip Plug Upper 


Cementing Inner Sleeve 


Ports 
(open) 
Cementing 
Ports 
(closed) 


Lower 
Inner Sleeve 





2 The cementing ports of the Stage Cementing Cdl. 
lar may be opened at any time after completion of 
the first stage, and fluid may be circulated through 
the stage collar for any desired length of time be 
fore starting second-stage cementing. 


3 Operation of the stage collar is effected by fluid 
pressure applications only, and no movement of 
the casing is required after the first stage of the 
cementation has been completed. 


4 All internal parts of the Baker Stage Cementing 
Collar are constructed of readily drillable mate 
rials, and when drilled out there are no shafp 
shoulders or irregularities to interfere with the 
subsequent passage of tools through the collar. 


5 Since the steel Shut-off Sleeve is on the outside of 
the Stage Cementing Collar, there is no possibility 
of accidentally opening the cementing ports whet 
drilling out the internal mechanism, or later whet 
bits or casing scrapers are run through the collar. 
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Caddo County, Oklahoma. 





FIG. 1. WEST CEMENT Medrano unit, 






















—— L_EGEND -— 

%* = =GAS WELL— SHUT IN 
Of WELL — SHUT IN 
PLUGGED GAS WELL 


é 

Z GAS INJECTION WELL 
g WATER INJECTION WELL 
© 


DRILLED AFTER UNITIZATION 

















WEST CEMENT MEDRANO POOL 


Unit operations have permitted almost constant oil 


production and greatly reduced gas withdrawals 


THE West Cement Medrano unit is 
in Townships 5 and 6 North, Ranges 
9 and 10 West, Caddo County, Okla- 
homa, approximately 60 miles south 
and west of Oklahoma City. It was 
discovered in October 1936, when 
Magnolia Petroleum Company com- 
pleted the Medrano No. 6 as a gas 
well with an open flow potential of 
more than 75,000,000 cu ft per day. 
This well was drilled high on the Med- 
rano structure and was completed in 
the gas cap portion of the reservoir. 
Development progressed slowly due to 
lack of pipe line capacity and the 
complex geology of the area. It was 
not until 6% years later, in March 
1943, that oil was discovered. The first 
oil well was the Stephens Petroleum 
Company Pierson No. 1. Tests con- 
ducted on both wells proved they were 
producing from the same reservoir. 

As more gas and oil wells were 
drilléd and produced from this com- 
mon reservoir, the Oklahoma Corpo- 
Tation Commission, in an effort to pre- 
vent underground waste of oil, estab- 
lished field rules that brought about 
some degree of equal reservoir void- 
age between gas and oil wells. 


JACK TARNER 


The operators realized that con- 
tinued production from the gas cap 
overlying the oil reservoir would de- 
prive the oil of necessary energy for 
production, and in December 1947, 
approximately 412 years after discov- 
ery of oil, the pool was unitized. A 
pressure maintenance type operation 
was commenced immediately through 
selectively producing the oil wells. All 
gas wells were immediately closed in 
and oil production was taken from 
those wells that could produce with 
the lowest gas-oil ratios. The selective- 
production operation was continued 
until July 1949, when a gas compres- 
sion plant capable of handling ap- 
proximately 9,000,000 cu ft of gas per 
day was completed. After that date 
the pool was operated under a pro- 
gram of pressure maintenance brought 
about by selectively producing the oil 
wells and returning all produced gas, 
not needed for lease operations, to the 
reservoir. 

It is interesting to note the various 
methods by which this field has been 
produced. It was produced as a gas 
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field for 6% years, as a combination 
gas and oil field under competitive 
withdrawal operations for a period of 
4% years, as a field with pressure 
maintenance through selective produc 
tion for 1% years, and is presently 
operated under a complete pressure 
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FIG. 2. GAS production — millions of cubic feet per day, 


* West Cement Medrano pool. 

































































1800 | 18000 
ail 
uw 
« 
a 
1600 & —1i6000 
@ 
« 
uw 
a 
1400 +— § —4000 
ul 
oO uw 
vi Y 
a. o 
a 
i200F- | NS 3 —i2000 
4 ' 
2 Md BOTTOMHOLE PRESSURE i 
a - 
ra & —ho000 
1000 & N : 
“4 ° 
re) ' 
” 
t j g 
B00 s =~ O —lg000 
© °} a tian 
° . z 
a | Nn 
600 “ z 6000 
rv) 
. rs 
es 6 
400 z B 4000 
x 2 
8 o 
; 
GROSS 
200 | at a7 2000 
OL ZONE GAS-OIL RATIO | _~ \ 
— a a 
ie) : (e) 
ry 2 4 6 8 10 i2 14 16 8 


CUMULATIVE OIL PRODUCTION - MILLIONS OF BARRELS 


FIG. 3. BOTTOM hole pressure and gas-oil ratio vs cumulative oil 
production at West Cement Medrano pool. 


maintenance program of selective pro- 
duction with gas injection. The present 
operations are creating gas-cap expan- 
sion oil recovery. 


Medrano Sandstone Reservoir 


The Medrano sandstone is Pennsyl- 
vanian in age. It is not classified as a 
clean sand because it is interspersed 
with many small shale lenses. The area 
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underlain by oil covers approximately 
1300 acres and that underlain by gas 
covers approximately 2000 acres — the 
entire pool covering approximately 
3000 acres. The reservoir is approxi- 
mately 6000 ft deep and has a thick- 
ness of 100 ft in the oil zone and 65 ft 
in the gas zone. 

It is a text book type structure for 
application of gravity drainage and 






gas-cap expansion type operations. The 
reservoir dips steeply to the south in 
the amount of 1700 ft in each horizon. 
tal mile — a dip of approximately 30 
deg from the horizontal. Outline of the 
reservoir is shown on Fig. 1. Oil trap 
is sealed to the south by a water-oil 
contract and to the north by thinning 
of the structure and a major fault. 
Four faults, in general northeast- 
southwest directions, cut the reservoir 
into five areas of production but they 
do not have sufficient throw to effec- 
tively separate the areas into separate 
oil reservoirs. 

Initial volume of oil in the reservoir 
was approximately 85,000,000 bbl and 
initial volume of gas contained in both 
the gas-cap and in solution in the oil 
was 126 billion cubic feet. The gas cap 
contained 90 billion cubic feet of gas 
and 36 billion cubic feet was in solu- 
tion in the oil. These data on initial oil 
and gas volumes initially in place are 
less than those shown in prior publica- 
tions. Unit operations have permitted 
assemblying more accurate production 
and pressure data and therefore en- 
abled a more accurate estimate. 


Unit Operation 


The area encompassed by the 
hatched line on Fig. 1 includes the en- 
tire area overlying gas and oil produc- 
tive Medrano Sandstone. Five gas 
wells, shown by the heavy arrows on 
Fig. 1, have been converted to gas 
injection and one well, shown by the 
“open” arrow, has been converted to 
salt water injection. No gas wells have 
been produced since the start of unit 
operations and oil wells have produced 
at individual rates determined by in- 
dividual well producing characteris- 
tics; the principal determining factor 
being the producing gas-oil ratio. 


Oil and Gas Production 


The effective control on gas produc- 
tion, brought about by Unit operations 
in December 1947, is readily apparent 
in Fig. 2, which shows the daily rates 
of gas production in the various years. 
Peak year for gas production was 1943 
when a daily average of 63,700,000 
cu ft was produced. The Oklahoma 
Corporation Commission curtailed gas 
production in following years to the 
end that only 23,000,000 cu ft per day 
was produced in the year 1947 imme- 
diately prior to unitization. Gas vol- 
umes in 1948 under selective-produc- 
tion operations was less than 8,000,000 
cu ft per day, or approximately one- 
third the amount produced from the 
field in the year prior to unit opera- 
tions. After completion of the gas in- 
jection plant the produced gas volume 
was maintained in the neighborhood 
of 8 to 9,000,000 cu ft each day, but 
the injection of gas resulted in the net 
volume of gas produced from the 
reservoir being less than 1,000,000 cu 
ft per day. 

Effectiveness of the Unit program 1s 
readily apparent from a study of the 
data on oil and gas production for the 
various stages in the life of these op- 
erations, Table 1. 

Fig. 3 shows the gas-oil ratio and the 
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FIG. 4. PRODUCTION data of West Cement Medrano pool. 


pressure in the Medrano reservoir as 
they are related to accumulated oil 
production. Pressures have almost re- 
mained constant since gas injection 
was started and selective production 
has kept the average pool gas-oil ratio 
below 2000 cu ft per barrel gross and 
at 150 cu ft per barrel net. 

The amount of oil recovered per 
pound drop in bottomhole pressure has 
increased almost 25-fold; from 10,900 
bbl per psi under competitive opera- 
tions to 250,000 bbl per psi with pres- 
sure maintenance. Only 10.2 per cent 
of the initial oil-in-place was produced 
in comparison with the production of 
67 per cent of the initial gas-in-place 
prior to unitization. Subsequent to 
unitization, an additional 10.4 per cent 
of initial oil content has been produced 
with only 4.8 per cent additional gas. 

Oil allowable for the West Cement 
Medrano unit is set at a figure that 
permits oil production under most ef- 
ficient operating practices. Fig. 4 
shows a comparison of daily oil pro- 
duction rates with the allowable set by 
the Oklahoma Corporation Commis- 
sion. Except for the period during the 
last half of 1949 and 1950 when allow- 
ables were greatly restricted because 
of market demand, the allowable, as 
well as the production from the West 
Cement Medrano field, has been main- 
tained at between 4200 and 5000 bbl 
per day. These rates are equivalent to 
producing from 6 to 8 per cent of pri- 
mary reserves each year. 

Water encroachment into the reser- 
voir is not significant in the recovery 
of oil. All water produced, which is 
less than 300 barrels per day, is re- 
turned to the reservoir. 
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FIG. 5. GAS-OIL ratio and oil production pe! 


formance at Medrano unit well No. 28. 


Unit Development Operations 


One of the benefits attributed to 
unitized operations is that further de- 
velopment and operations may be con- 
ducted without regard to individual 
lease lines; as though the surface over 
the entire common source of supply 
existed in a single leasehold estate. 
Wells drilled by the Unit may be lo- 
cated with respect to subsurface con- 
ditions in a manner that affords recov- 
ering the greatest volume of oil and 
permits production with maximum ef- 
ficiency. A total of ten wells have been 
drilled in the Medrano unit. These 
wells have been located in the down- 
structure portion of the field at a point 
where they penetrate the bottom of the 
Medrano Sandstone just above the 














Table 1. 
Produced volumes Oil re- 
aa covery, 
_ Percent of Press. bbl per 
Net Oil initialvol at  psidrop 
gas mil- in place end inoil 
billion lion —— of zone 
Period cuft bbl gas oil period pressure 
1. Atdiscovery... 0.0 0.0 0.0 0.0 2,130 0 
2. From discovery 
of gas, Oct. 1936, . 
to discovery of 
oil, March 1943 30.0 0.0 23.8 0.0 1,700 0 


wow 


. From discovery 

of oil, March 

1943 to date of 
unitization, 

Dec. 1947..... 54.8 
Unitized _pres- 
sure mainte- 
nance by selec- 

tive production, 
Dec. 1947 to 
July, 1949..... 2.7 2.6. 2.1 3.1 765 
Unitized pres- 

sure mainte- 

nance—selective 

production with 

gas injection — 

July 1949 to Sep- 

tember, 1953... 3.4 6.2 2.7 7.3 


8.7 43.3 10.2 900 10,900 


a 


19,000 


Cl 
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740 250,000 
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water-oil contact. By drilling wells in 
this position they will be able to pro- 
duce low gas-oil ratio oil for a long 
period of time and in a position to 
produce the oil forced into the down- 
structure position of the reservoir by 
encroachment of the expanding gas 
cap. The location of the 10 new wells 
is shown on the map presented as Fig 
1 by the large circles — the other wells 
are those drilled prior to unitization 
The West Cement field has producing 
oil sands other than the Medrano 
Fig. 1 shows only those wells com- 
pleted to produce from the Medrano 
Sandstone. 

The Medrano formation has been 
developed by drilling 32 oil wells at a 
density of approximately one well for 
each 40 acres. The wells, however, 
were locate as best possible in a 
structure of this type, on a 20-acre 
pattern. The operators were required 
to stay 330 ft from lease lines in ac- 
cordance with Corporation Commis- 


~ sion rules. Because of this necessity of 


locating wells with respect to property 
lines many of the wells originally com 
pleted as oil wells had been encroached 
upon by gas-cap gas and were gas wells 
at the time of unitization. Under com- 
petitive development too many wells 
were drilled in locations where they 
could only produce in a wasteful man 
ner and too few were drilled in the 
low-structure position were oi! could 
efficiently be produced. The wells 
drilled under the unit operation have 
been located without the necessity of 
staying 330 ft from lease lines. An 
ideal development of the pool would 
have resulted if all wells could have 
been drilled at the base of the struc- 
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ture in a single row extending from 
the east to the west. 


Well Completion and Production 
Practices 


Wells drilled prior to unitization 
were completed in many different 
ways; some had pipe set on top, others 
have it set through to the base with 
production obtained by perforating. 
Most of the open hole completions, 
and even some of the cased holes, had 
been shot with nitroglycerine. Wells 
completed by the Unit use rotary tools 
to drill to the top of the sand at which 
point 7-in. casing is set and all drilling 
mud is removed. Cable tools are then 
moved in to complete the well with 
nothing but formation oil in the hole. 
After reaching total depth with cable 
tools the wells are shot with open hole 
shaped charges. This method of com- 
pletion has been very successful. Cur- 
rently all except one oil well, which 
produces by flowing, are produced by 
beam pumping. A 120-in. stroke beam 
unit installed on Unit Well No. 60 
has permitted a production rate of 450 
bbl per day for the two years and six 
months since its completion. A total 
of 400,000 bbl of oil has been pro- 
duced and the gas-oil ratio is only 
2000 cu ft per barrel. 

The history of oil production under 
unit Operations proves that restricted 
producing rates can delay the time 
when the gas-cap will encroach into 
the oil zones in individual wells. Best 
example of this condition is shown in 
Fig. 5, which presents the production 
history of Unit Well 28. This well was 
producing at a rate of 100 to 150 bbl 
per day with a gas-oil ratio of 4000 to 
6000 cu ft per barrel. During the 10- 
month period covering the last half of 
1949 and the first half of 1950, when 
allowables were greatly curtailed be- 
cause of market demand, this well was 
completely shut down as more efficient 





wells could produce the set allowable. 
When allowables were again increased 
Well No. 28 was placed on production. 
The production history when it was re- 
opened to production, shows that the 
ten-month shut-down period permitted 
a rearrangement of fluids in the well 
bore such that the gas-cap which had 
coned into the oil zone was resaturated 
by reservoir oil. This condition per- 
mitted the well to produce a totai of 
31,000 bbl at gas-oil ratios too small 
to measure in the following 10 months. 
The inevitable encroachment of the 
gas-cap into the oil zone resulted in 
the gas-oil ratio again increasing. Rates 
have now been restricted to about 75 
barrels per day and it has been pos-. 
sible to arrest the rapid increase in 
ratio. Experience similar to this on 
other wells in the unit formed ithe 
basis for using producing gas-oil ratios 
as a measure of efficient oil producing 
rates in individual wells. 

The experience on readjustment of 
the coned gas-cap around Well No. 28 
has led to the practice of injecting oil 
at rapid rates into the reservoir to re- 
saturate the coned gas-cap area rather 
than depend upon a long term shut- 
down period. This practice consists of 
injecting approximately 1000 bbl of 
oil into the well at whatever pressure 
is necessary to force it back into the 
formation and not exceed a period of 
approximately eight hours. This prac- 
tice has been successful to a degree in 


. reducing gas-oil ratios. The operation 


is by no means permanent as the very 
mechanics of production of oil from 
a gas-cap expansion type reservoir re- 
quires that the gas cap eventually en- 
croach into the oil zone. 


Compression Plant 


The compression plant is capable of 
handling approximately 8,500,000 
cubic feet of gas each day. The plant 
consists of three 600 hp right angle 


compressors. Seventy-five per cent of 
the gas is compressed through ‘three 
stages of compression to a pressure of 
750 psi for injection into four of the 
five injection wells‘in the field. The fifth 
well is in an area where bottomhole 
pressures are in the neighborhood of 
1200 psi, which requires that the fourth 
stage of compression be used for the 
remaining 25 per cent of the gas, 

The plant serving the unit opera- 
tions is a compression plant only. The 
only gasoline recovered drops out as a 
result of the compression. The gas js 
very dry and gasoline recovery 
amounts to approximately 5 gal per 
million cubic feet. The shrinkage of 
the gas handled through the compres- 
sion plant is 6 per cent. The amount 
of gas that has been returned to the 
reservoir since commencement of gas 
injection amounts to 86 per cent of the 
total gas produced. The 14 per cent 
not returned to the reservoir consti- 
tutes fuel for both field and plant op- 
erations. 


Conclusion 


Proof of success or failure of any 
project is evident in its performance, 
The performance of the West Cement 
Medrano unit can leave no doubt con- 
cerning the success of the pressure- 
maintenance operations. Oil produc- 
tion rates have been almost constant 
for the past six years and the Unit has 
produced as much oil as was produced 
prior to unitization with only one-four- 
teenth as much gas. 
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Max W. Ball and Elmer E. Bat- 
zell of Washington have drafted and 
presented a law at the request of 
the Turkish Government for the de- 
velopment of Turkey’s petroleum 
resources by private capital. In pre- 
paring the draft, Ball and Batzell 
had the benefit of conferences with 
and suggestions by nearly twenty in- 
dependent and major oil companies 
and the suggestions of a group of 
Turkish government experts. 

For the past 20 years Turkey has 
had a nationalized oil industry. This 
state enterprise has discovered the 
Raman Dag and Garzan oil fields in 
the southeastern part of the coun- 
try. By its geological work and ex- 
ploratory drilling it has paved the 
way for the finding of oil and gas 
fields elsewhere. It has shown that 
the petroleum prospects of Turkey 
warrant the expenditure of much 
larger sums than the government 
can devote to the purpose. 

Last November, the Turkish gov- 





U.S. Oil Experts Aid Turkey in Preparing Petroleum 


ernment announced that the indus- 
try would be denationalized and the 
country opened to private explora- 
tion and development. The draft 
states in part: 

“The objective of this law is the 
prompt, uninterrupted, and efficient 
discovery, development, and utiliza- 
tion of the petroleum resources of 
the Republic of Turkey.” 

Ball has been chairman of the 
Oil Board of the United States Geo- 
logical Survey, president of the 
American Association of Petroleum 
Geologists, president of companies 
engaged in petroleum exploration, 
production, and transportation in 
the United States and Canada, spe- 
cial assistant to the deputy admin- 
istrator of the Petroleum Adminis- 
tration for War, and Director of he 
Oil and Gas Division of the Depart- 
ment of the Interior. He has been in 
consulting practice since 1928 ex- 
cept when in the service of the 
United States government: He is a 


Law 


member of Ball Associates, oil and 
gas consultants. As consultant to 
the Government of Israel he was 
the principal draftsman of the law 
under which intensive exploration 
of the petroleum prospects of Israel 
is now taking place. 

Batzell has been assistant general 
counsel and taxation expert of the 
Petroleum Administration of War 
and Assistant Deputy Administra- 
tor and general counsel of the Pe- 
troleum Administration for Defense. 
Except for government service, he 
has been in private practice in 
Washington for the past 13 years 
and is a member of the law firm of 
Meyers and Batzell, specializing in 
oil law and taxation matters. He is 
general counsel of the Independent 
Refiners Association of America. 

Starting with the draft prepared 
by Ball and Batzell, Turkey plans to 
introduce a petroleum bill in the 
Session of the Assembly and expects 
to enact it by the end of the year. 
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= this new Magcobar plant at Brownsville, Texas, now comes 
additional production of Magcobar Heavy Mud Weight to meet the 


increased needs of the oil industry. You can be sure of the quality... 


at fair and reasonable prices . . . when it’s in the Magcobar bag. 
Magcobar products are available day or night through nearly 400 


strategically located dealers from border-to-border, coast-to-coast. 
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Another Magcobar barite processing plant . . . Brownsville, Texas 


Our Name is Mud ! 


MAGNET COVE BARIUM CORPORATION 


ONE OF THE DRESSER INDUSTRIES 
HOUSTON, TEXAS 
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Secondary Recovery in Oklahoma 
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More than one billion barrels of oil will be produced 
through gas and water injection in Oklahoma 


INTEREST in secondary recovery 
methods of oil production in Oklahoma 
dates back almost to the development 
of these methods of increasing recov- 
ery. In 1916 the Oil and Gas Journal 
published an editorial in regard to 
water flooding that aroused consider- 
able interest. Later the engineering edi- 
tor of the Oil and Gas Journal? ex- 
plained in some detail the hazards of 
promiscuous flooding. As early as 1929 
in an article by J. McIntyre,* the neces- 
sity of proper evaluation and study of 
properties for flooding together with 
emphasis on the necessity for adequate 
coring and detailed analysis were ex- 
plained. 

The date of the first application of 
secondary recovery methods in Okla- 
homa is somewhat in doubt, but it ap- 
pears that projects may have been be- 
gun as early as 1916. A gas injection 
project is known to have been begun in 
Nowata County in October, 1917.° In 
1925, three projects were in operation 
in Nowata County. From an article by 
MclIntyre,® it is estimated that in 
November, 1925, aproximately 3000 
acres with more than 1000 producing 
wells and 65 injection wells were being 
repressured or plans for these projects 
were under construction. Increases in 
the rate of production of from 50 per 
cent to as much as 500 per cent were 
common in these early projects al- 
though many difficulties were encount- 
ered and some projects were unsuc- 
cessful. 

In 1925 J. L. Dunn® together with 
James O. Lewis organized the Dela- 
ware-Consolidated Oil Company for 
repressuring the Delaware-Childers 
field under unit operations. This was as 
far as is known the first unitized oper- 
tion in Oklahoma and the largest re- 
pressuring operation at that time. 

In 1927 McIntyre’ reported that 
Wiser Oil Company had 168 injection 
wells affecting 1406 producers in Ok- 
lahoma with a daily oil production of 
879 bbl. A survey conducted by Trax 
and Hall® in 1929 showed 40 operating 
repressuring plants serving approxi- 
mately 375 injection wells with 2758 
producers. This survey included the 
operations of only ten companies. 
Interest in water flooding in Okla- 





*Director, Secondary Recovery Division, In- 
terstate Oil Compact Commission, Oklahoma 
City, Oklahoma. 
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homa continued from the earliest days, 
but the application of this method was 
delayed considerably by the violent 
fluctuation in the price of oil and the 
fact that it seldom sold for more than 
$1 per barrel. Many accidental floods 
resulting from improper plugging pro- 
duced increases in production. This led 
to secret flooding by ripping of old cas- 
ing Opposite water sands in some areas 
of the Mid-Continent and probably in 
Oklahoma. 

Although there may have been some 
successful unsystematic floods in the 
shallow producing areas of northeast- 
ern Oklahoma, little data are available 
on any of these projects, and the first 
planned systematic flood on record is 
the Carter Oil Company’s Hall project 
in the Nowata field.* This property was 
obtained in 1926 with the intention of 
utilizing it for an experimental mine. 
In 1931, however, when conditions did 
not seem favorable for such a mining 
operation, a contract was made with 
Bert Collins for operation of an experi- 
mental water flood. Donald P. Oak 
managed this property after the death 
of Collins until the Carter Oil Company 
purchased the outstanding interest and 
later sold it. Although this project re- 
covered considerable oil, because of its 
experimental nature and the high costs 
involved, none of the operators were 
inclined to follow the lead of this com- 


pany. 

In 1934 H. J. Walter began develop- 
ment of his project at Pumpkin Center, 
and later the Forest Producing Corpo- 
ration was organized to carry out water 
flooding on the acreage of the Warner- 
Caldwell Oil Company and later as- 
sumed operation of the Wiser Oil Com- 
pany’s properties. 

In Fig. 1, the geological column of 
the principal formations of Oklahoma 
and North Texas is shown with those 
formations in which water or gas in- 
jection is being practiced underlined. 
It is of particular interest that forma- 
tions from the Permian to Ordovician 
are receiving injection in various parts 
of northern and central Oklahoma. The 
application of these methods to south- 
ern Oklahoma is relatively recent, and 
the injection of fluids in the deeper 
formations of Oklahoma to increase 
recovery is receiving greater attention. 


EXCLUSIVE 
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A large number of zones which pro- 
duce oil in considerable quantities have 
not been subjected to water injection. 
Within the next few years, however, it 
is probable that many additional for- 
mations will be added to those now be- 
ing flooded. Even formations which a 
few years ago had been given up as not 
floodable are now being successfully 
flooded by operators who were willing 
to take a chance where others had de- 
cided that these sands did not possess 
the desired characteristics for success- 
ful water flooding. 

In Fig. 2 are given the composite 
curves of the results of water flooding 
operations in Oklahoma. In 1941, the 
projects in Oklahoma produced slightly 
over 3,000,000 bbl of oil for a peak at 
that time. Subsequently, the water flood 
production declined during the war 
years as projects were abandoned with 
few new projects being added. How- 
ever, beginning with 1946 and continu- 
ing up to the present, new projects have 
been added at a constantly increasing 
rate so that the number of acres under 
flood has more than doubled in the 
past ten years, and the production 
which passed the previous peak in 1950 
has now reached a value exceeding 
10,000,000 bbl annually. Indications 
are that the volume of oil produced 
from water-flood projects will continue 
to increase. 

In Fig. 3 the data regarding oper- 
ation of gas injection projects in Okla- 
homa are given. From these data it is 
readily apparent that the gas injection 
projects reached a peak of production 
in 1936; however, development of such 
projects continued until 1940 at which 
time more than 70,000 acres were un- 
der gas injection operations. Since that 
time the production and development 
have decreased until the past two years 
at which time some additional projects 
have been added bringing the annual 
production from gas injection projects 
up to slightly more than 10,000,000 
bbl annually. : 

In reviewing the history of operating 
practices in secondary recovery 
methods in Oklahoma, one is impressed 
with the fact that the early projects 
were inaugurated to offset rapidly de- 
clining production and that operators 
were reluctant to inject gas into any but 
their poorest producers, frequently with 
the result that very little gas was i 
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Bn LeBus Engineers have designed their grooving and spool- 
atinu- hI ing system to fit any drilling rig on the market today and 
have € through their installation procedure are able to install 
asing the system within a minimum amount of time. They can 
under make this grooving installation without dismantling the 
= hoisting unit on location where the drilling rig is operat- | 
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eding or in the factory where the drum can be grooved before 
— = - being installed in the drawworks frame. 
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by steadily increasing depths, new drilling methods, and 
Oxi. the ever-changing types of drilling equipment. Constant 
a it is study of the requirements of the equipment on which the 
ection LeBus Grooving System is installed, coupled with the 
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‘e that — ciency and economy. 
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jected or that it channeled to the pro- 
ducers without increasing their oil pro- 
duction appreciably. A notable excep- 
tion to this was in the Delaware-Child- 
ers field in which a company was or- 
ganized to operate the unitized area 
and the oil was produced by flowing as 
a result of the application of repressur- 
ing. Many operators in the early days 
realized the importance of coring and 
detailed analysis of the gas injection 
projects, but because of the economics 
were unwilling to risk the necessary 
money in such studies. 

It is apparent from a review of the 
current practices of the time* (1929) 
that considerable thought and effort 
were being applied to the problems in- 
volved in the injection of gas into the 
formations. The employment of pat- 
tern gas injection, estimation of injec- 
tion rates from core analyses, and the 
use of packer installations were intro- 
duced during this period together with 
volume regulation and automatic con- 
trol from pressure plants which in- 
creased the efficiency of these opera- 
tions and resulted in much better op- 
erating practices. 

In water flooding the operators fol- 
lowed very closely the methods utilized 
at Bradford; however, because of the 
variation in the characteristics of the 
sands being flooded, these methods of 
necessity had to be modified. Some op- 
erators applied water to the formation 
with little or no study of the physical 
properties of these sands much in the 
same manner in which gas repressuring 
had been applied. It was found that 
water flooding, however, unlike gas re- 
pressuring, could cause irreparable 
harm within a relatively shoft time, 
and the rapid development of core 
analysis and proper evaluation of the 
projects became almost uniformly ac- 
cepted. 

One of the early problems encount- 
ered in Oklahoma was the excessive 
by-passing of water. Lawry’® has dis- 
cussed this problem in some detail. The 
use of core analysis in predicting the 
zones most likely to give trouble and 
the application of remedial work prior 
to injection of large volumes of water 
are now practiced in many areas of 
Oklahoma. Where gas or thief sands 
are present, these are generally cased 
off, or if tubing is used, a packer is set 
below these sands. Selective shooting 
has been practiced in order to avoid in- 
creasing the water input to high per- 
meability zones. In some areas where 
crevices or fractures are present, some 
success has been obtained with plug- 
ging agents such as fibrous material in 
mud. Where one zone has been flooded 
out earlier than the remainder of the 
formation, selective plugging has been 
attempted apparently without success 
in some cases. 

A second major problem to confront 
the Mid-Continent water flooders was 
the availability of water. Most oper- 
ators were reluctant to use subsurface 
water because of the difficulty encount- 
ered in its first application in the 
Nowata field. However, because the 
surface water supply in the Mid-Conti- 
nent is quite variable with the seasons, 
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FIG. 1. PRINCIPAL formation of Oklahoma and North Texas (Formations 
underlined have been subjected to fluid injection). 
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Thus steel fist uv a rubber glove 


STRANGLES BLOWOUTS 
no matter what is uw the hole / 


HYDRIL Type “G-k” 
Blowout Preventer 


Made of high-quality compounded rubber packing material 
reinforced with flanged steel ribs, this cartridge-type pack- 
ing unit is the heart of the dependable Hydril Type “GK’ 
Blowout Preventer. 

































Extremely flexible in operation, the cartridge- 
type packing unit packs off pipe and tool 
joints, yet it is quickly adjusted to permit ro- 
tating the pipe, stripping pipe and joints... or 
ick ° ° 
Ke opened wide to pass bits and other large tools. 


t Falls 





—__—__ 





Bornett 





Barnett 


Owing to the unique design and construction 

of the packing unit, it packs off just as tightly | 
and safely around square and hexagonal 

shapes as around tubular ones. 





Even if there is nothing at all in the hole, the 
Type “GK” Blowout Preventer will seal it 
effectively against mounting pressures. Pres- 
sure from the well actually helps to pack it 
off more tightly! 


And Hydril Type “GK”...the world’s sim- 
plest and safest Blowout Preventer...is the 
simplest and safest to operate. For further 
details, contact your nearest Hydril repre- 
sentative today, or look up Hydril in the 
Composite Catalog. 
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"a General Offices: 714 W. Olympic Blvd., Los Angeles 
sil 15, Calif. Factories at Los Angeles; Houston, Texas 
Youngstown, Ohio; Rochester, Pa. 
Sales Offices: CALIFORNIA—Avenal, Bakersfield, Los Angeles, Ventura; LOUISIANA — Harvey, New Iberia; OHIO — Youngstown; OKLAHOMA — Tulsa 
PENNSYLVANIA — Rochester; TEXAS — Corpus Christi, Dallas, Houston, Midland, Odessa; WYOMING — Casper; CANADA— Calgary Edmonto 
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55y | 140 and fresh water at shallow depths js 
quite limited, it has become necessary 
; to develop adequate sources of water 
as | on from underground. In general, this 
comes from the Mississippian lime or 
45} 120 the Arbuckle formation, and an ade- 
quate supply is generally found from 
300 ft to 1300 ft below the Bartlesville 

40+ Ho 


sand. With proper treatment, these 
waters have been used successfully in 
100 many floods. 

The subsurface water sources are 
preferred to river water by many oper- 
ators because the proper treatment, 
after once being determined, does not 
vary appreciably, whereas the river 
water often requires great changes in 
treatment over short periods of time. 
In general, the shallow fresh water 
sources contain iron which requires re- 
moval prior to use and some difficulty 
has been met in the mixing of fresh 
water with formation water. In a few 
instances municipal water supplies are 
furnishing water for flooding. The 
proper planning and designing of a 
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so. , we water system for water flooding has re- 
oat jw ceived considerable attention in Okla- 
2e| Of 30 o homa and has contributed to the suc- 
Bol © = cess of the water flood perhaps as much 
2 S 3 as any other factor. Powell and John- 
O6r wo 20 x ° 
Gal 3 .. ston!’ report that approximately % of 
Met hel the projects operating in Oklahoma em- 
Sol = 10 i508 ploy some type of treatment. 
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3,1 3 ee an employed in Oklahoma, particularly in 
gl 6 ao the newer wells where the casing and 
°C a ) pe equipment had not been corroded to 
2 Nae | such an extent as to reduce their life 
= ~ beyond the expected period of produc- 
tion for the flood. In the shallow areas, 
it has been the practice to re-drill com- 
pletely the entire area and plug the old 
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three D386s on the firing line at Pincher Creek 





Tine V-type Caterpillar D386 Diesels were selected to 
power this rig at Pincher Creek, Alberta, Canada, because 
of their ability to produce in rugged going. Look at the con- 
ditions they work under, 24 hours a day, 365 days a year: 


Temperatures from -30° to 80° F make Pincher Creek 
“one of the toughest fields to drill in.” 


Authority for the last statement is N. Cairns, tool 
pusher for Commonwealth Drilling Co., which owns the rig. 
He explains: “Very hard formations which slope make it 
difficult to keep the hole straight. We are drilling to 13,000 
or 15,000 feet through Madison lime. It’s one of the tough- 
est fields but we find the D386s very reliable.” 


Top to bottom drilling takes approximately one year. 
“When we are pulling out of the hole at deep depths,” 
continues Mr. Cairns, “we compound the three engines 
on the drawworks and have ample power. At over 11,000 
feet we can make a round trip in less than 8 hours and 
still make some hole on the shift.” 





These reliable Cat* D386 Oilfield Engines power t 
slush pumps and a National Drawworks, a converted ste: 
unit which is one of the largest in Canada. 


Next time specify trouble-free Cat Oilfield Engines 
your rigs. Leading manufacturers of oilfield equipm 
can supply them. And when it’s time to re-power, it’s ti 
to see your Caterpillar Dealer. He has the right engi 
for your job and an unmatched reputation for quick, rou! 
the-clock service anywhere. 


Caterpillar, Peoria, Illinois. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademar 











sary to clean out and re-plug the older 
’ wells. 

One of the practices initiated in Ok- 
lahoma has been the flowing of oil pro- 
duction from water-flood operations. 
The Forest Producing Corporation was 
the first to utilize this method exten- 
sively. In their experiences at Nowata 
with delayed drilling, they found that 
oil wells when drilled flowed for sev- 
eral days after completion, and that 
later when pumping difficulties pre- 
vented the continuous pumping of the 
wells, they would soon flow. This led 
to the systematic use of this method 
as a principal method of production. 
There has been, and continues to be, 
considerable difference in opinion as 
to the ultimate recovery to be expected 
by flowing as compared to pumping. 

Earlougher*‘ concludes that in flow- 
ing water-flood production the increase 
in oil production will be delayed for a 
longer period than when pumped; 
the ultimate recovery will be about the 
same and in some cases larger prin- 
cipally because of economic consider- 
ations; the producing life will be about 
the same and in some cases longer; the 
production decline will usually be more 
gradual than for pumping floods; the 
injection will not be greater than for 
similar volumes in pumping floods; the 
injected water-produced oil ratios will 
compare favorably with pump floods; 
and, finally, the flowing of water-flood 
production should always be given 
serious consideration. These conclu- 
sions were based on data for three ad- 
joining floods in Nowata County, one 
produced by flowing and the two off- 
sets by pumping. 

The use of delayed drilling and flow- 
ing of water-flood production has been 
discussed by Lawry*! based on the ex- 
perience of producing wells at about %4 
of their original capacity and shutting 
wells in each day for a period.:- It is be- 
lieved that increased recovery can be 
obtained through the practice of flow- 
ing water-flood production in this man- 
ner. As compared to offsets, more oil 
is produced compared at the time of 
water breakthrough, there is less dan- 
ger of breakthrough because lower in- 
jection rates are used. The holding of 


back pressure upon the producing sand 
is a disadvantage which prevents full 
advantage being taken of the injection 
pressure. 

The use of cross-flooding and con- 
trol of the oil bank has received con- 
siderable attention. It has been reported 
that wells that previously have been 
shut-in because of high producing 
water-oil ratios were later put back to 
flowing when tests indicated that they 
would produce at a lower ratio. In 
some cases wells producing in excess of 
95 per cent water have been known to 
produce later more than 50 per cent 
oil. This is attributed to the change 
in pattern occasioned by shutting-in of 
the producers causing oil which was in 
the sand to be forced nearer the well. 
In other cases injection wells were 
reported to have produced oil upon 
back flowing and to have been con- 
verted to producers. 

The manner of obtaining cores has 
received considerable study in Okla- 
homa. In coring with cable tools, it has 
been reported that saturation values 
have little use when water is used as a 
coring fluid. On the other hand, when 
oil is used, the water values represent 
the connate water, but the oil satura- 
tion may be in excess of the true oil 
saturation. The same experience has 
been observed with rotary cores except 
that flushing was not quite so severe. 
Apparently permeability has little effect 
upon flushing. Cores taken with the 
“electrodrill” are reported to show no 
difference in water saturation when 
taken with water or oil as a coring fluid. 
In general, these cores show more oil 
saturation than either rotary or cable 
tool cores for comparable conditions. 

It is general practice to take one or 
more cores with oil to obtain the con- 
nate water saturation. In many cases, 
however, where water has migrated 
into the area during the producing life, 
it is desirable to know the water con- 
tent as well as the connate water. 

Organizations interested in the study 
of secondary recovery are active in 
Oklahoma and surrounding areas. Sec- 
ondary recovery committees of the 
American Petroleum Institute are 
active in Tulsa and Oklahoma City, and 





Tennessee Production Company, 
oil and gas producing company op- 
erating principally in the Southwest, 
has brought in its first northeastern 
natural gas production with comple- 
tion of two gas wells on its 6200- 
acre block of leases in the Benezette 
field in western Pennsylvania. 

They are the State Tract 27 Well 
No. 2, which produced 11,000,000 
cu ft of gas per day on actual flow at 
6953 ft, and the State Tract 28 Well 
No. 2, which produced 7,000,000 
cu ft per day on actual flow at a 
depth of 7003 ft. The wells, both in 
the Oriskany sand, are about three 
miles apart. 

The company expects to com- 
plete two additional wells, being 





Tennessee Production Brings 


in Pennsylvania Well 


drilled by cable tools, within a week. 
The State Tract 28 Well No. 1, 
located midway between the two 
completed wells, is presently com- 
pleting in the Oriskany sand. It 
found pay 63 ft higher than any 
well completed in Benezette field. 
Also in the process of completion 
is the State Tract 27 Well No. 1, 
which has set production string. 
The Benezette field was discov- 
ered in 1952. Leasing and drilling 
have been booming since. Tennessee 
Production was successful bidder on 
two leases on two tracts, Nos. 27 
and 28, from the State Department 
of Forests and Waters. The com- 
pany is delivering gas through a re- 
cently-completed pipe line. 
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a regular monthly meeting of the water 
flooders of eastern Kansas and north- 
eastern Oklahoma is generally well at- 
tended. At these meetings the problems 
relating to secondary recovery are dis- 
cussed and practical solutions which 
have met with success or sometimes 
failure are freely exchanged. 

In 1936, Fancher and Barnes! in a 
paper presented before the AIME in 
Houston outlined in considerable de- 
tail some of the areas of Oklahoma 
which were probably susceptible to 
water flooding, and although they did 
not divide Kansas and Oklahoma's 
probable reserves, they estimated that 
perhaps as much as three billion barrels 
might be expected from water flooding 
of the suitable zones in this territory. 
More recently investigations have 
shown that undoubtedly the probable 
recovery that may be expected by 
water-flooding operations in Oklahoma 
will be in excess of one billion barrels. 
It can be seen from inspection of Fig. 
2 that apparently almost 50,000,000 
bbl of oil have been recovered by water 
flooding in Oklahoma to date, and with 
the increasing application of | this 
method to other areas, it is probable 
that more than one billion barrels will 
ultimately be recovered by this method. 
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FIG. 1. VELMA pool T. 1 and 2 S—R. 4 and 5 W, . 


Stevens county, Oklahoma. 


MISSISSIPPI! LIME TEST 
© ORDOVICIAN TEST 
Wb. SPRINGER PRODUCTION 


Velma Oil Field Stephens County, Oklahoma 


Geological history and production characteristics 
of the complex Anadarko Basin structure reviewed 


Abstract 


Prolific oil production is obtained 
from rocks of Permian, Pennsylva- 
nian, Mississippian, and Ordovician 
ages. The large complexly folded and 
faulted Velma structure is situated 
near the southern limit of the Ana- 
darko basin where 7000 ft of marine 
Pennsylvanian strata were deposited. 
These strata were subjected to uplift, 
folding and faulting, which reached 
two periods of great intensity: (1) 
post-Morrow and (2) post-Hoxbar. 
Following each deformation, the newly 
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formed structure was deeply truncated 
by erosion. After the late Hoxbar de- 
formation and subsequent erosion, the 
very complicated Velma structure was 
covered by 1000 ft and more of Per- 
mian sediments that were sandstones 
and shales, predominately red in color. 
These sediments have been arched into 
a pronounced mappable surface struc- 
ture, accompanied by minor faulting. 
The surface structure has definite topo- 
graphic expression. 


EXCLUSIVE 
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Location and Extent 


THe Velma pool is situated in the E/2 
of Twp. 1S-5W, Stephens County, Ok- 
lahoma, and in the adjacent parts of 
townships to the south and east. (Fig 
1). Recent development, and that now 
in progress, indicates that in the south- 
eastern extension, production in some 
of the Deese horizons is continuous 
with that in the Camp pool and may 
also be continuous with the northeast- 
ern extension of the Milroy pool 10 
Sec. 18-2S-3W. Subsequent develop- 
ment should connect this still growing 
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FIG. 2. DEVELOPMENT in the Velma area prior to discovery 


of deeper production in 1940. 





The Author 


Richard B. Rutledge is division geolo- 
gist for Skelly Oil Company in Tulsa, 
Oklahoma. A 
graduate of the 
University of 
Missouri, he re- 
ceived his doc- 
torate in geol- 
ogy and physics 
at Chicago Uni- 
versity. He was 
an instructor in 
geology at Mis- 
souri for a year, 
and on the staff 
of Missouri Bureau of Geology and 
Mines for approximately another year. 

Rutledge joined Barnsdall Oil Com- 
pany in Kansas in 1925, becoming dis- 
trict geologist in Kansas for Skelly in 
1929. He moved to Tulsa in 1930, and 
since then has spent a larger part of 
time on study of southern Oklahoma. 














southeastern extension of the Velma 
pool in Section 18 through the north- 
eastern part of Section 20 and through 
Section 21 to production in the same 
Springer sand horizons now producing 
in the northern and eastern part of the 
Fox-Graham pool. 


Discovery and Development 


The Velma field was discovered in 
July, 1917. The Texas Company com- 
pleted the discovery well in NE SE SW 
Sec. 36-1S-5W for 10 bbl per day after 
a shot, producing from a Permian sand 
at a depth of 472-510 ft. There was no 
pipe line outlet until late in 1920. De- 
velopment was very minor until after 
that time. Extent of Permian develop- 
ment is shown on Fig. 2. 


The first Pennsylvanian production 
was developed in SE SW Sec 34-1S- 
SW in 1925 between depths of 2200 
and 2600 ft. Subsequently, more than 
20 tests were drilled through the Per- 
mian into the Pennsylvanian, but were 
either dry or unprofitable. 

Deep development began in May 
1941 when Skelly Oil Company No. 4 
Robberson, C NE NE Sec. 35-1S-5W 
was completed in the Simpson at a 
depth of 7200 ft. Discoveries of pro- 
duction in other horizons followed. 
Skelly Oil Company B-1 Frensley, SW 
SE SW Sec. 25-1S-SW, was completed 
in July 1942 at a depth of 2020 ft. This 
started the Hoxbar and Deese develop- 
ment on the east flank of the structure. 
The very prolific Springer production 
was discovered in November 1944 in 
Frensley F-1, SW SE SW Sec. 24-1S- 
5W, which was completed at a depth 
of 3190 ft. The Mississippian lime- 
stone was the last formation to become 
productive. Crosby No. 3, NW SW 
NW Sec. 25-1S-5W, was completed in 
that formation in February 1950, at a 
depth of 4250 ft. 

Early in 1943, Skelly Oil Company 
No. 1 Doak, SW NE NW Sec. 36-1S- 
5W, had been completed for a small 
amount of gas and oil from the Hur 
ton at a depth of 4889 ft. The produc- 
tion, mostly gas, was not profitable. 
The well was deepened to the Bromide 
and completed there. 


Physiography 
The Velma anticline is a prominent 
topographic feature visible for several 
miles. It forms a drainage divide be- 
tween Wildhorse Creek on the north 
and east side, which flows eastward 
into the Washita River, and the drain- 
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FIG. 3. COMPOSITE electrical and lithological log of 15,000 ft 


of sediments drilled in Velma pool. 


age On the southwest flank of the struc- 
ture, which flows southward into the 
Red River. 
Subsurface Geology 
A composite electrical and lithologi- 


cal log (Fig. 3) shows the general char- 
acter of the 15,000 ft of sediments that 
have been drilled at Velma. It should 
be borne in mind that only slightly 
more than half of this thickness of 
sediments has been drilled by any one 
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Oklahoma 


well. Also, no attempt has been made 
to correct drilled thickness of forma 
tions to actual thickness. The dip of 
the beds drilled varies between 15 and 
65 deg. A reasonable average is 45 deg. 
It is obvious that in the composite 
section below a depth of 5400 ft, the 
depths indicated on the section do not 
represent actual depths, but are only a 
measurement of section drilled. 





Structural Orogeny 


Regional orogenic movements out- 
side the Velma area, beginning im late 
Mississippian or early Pennsylvanian 
times produced a change in Springer 
sediments from black shale, in the 
lower part, to black shales and fine 
grained sandstones in the upper 1000 
ft or more of Springer. 

The Velma structure came into be 
ing with the late Wichita orogeny neal 
the end of Morrow time. This move 
ment was widespread, affecting the en 
tire Mid-Continent area. (Fig. 4). To 
the north and east, the Oklahoma City 
structure, the Hunton arch, and the 
Tishomingo anticline were uplifted. To 
the southwest, the Criner Hills-Wichita 
Mountain trend was strongly uplifted 
The Anadarko and Ardmore basins 
took form. In these basins near the 
margin where folding was more in- 
tense, several large structures received 
their initial uplift. The Velma structure 
was one of these. It was in the Wheel 
er-Graham-Fox-Milroy-Velma-Cruce 
trend of folding. All these structures 
have a similar history. 

The Velma structure was uplifted, 
folded, and faulted. The amount of up 
lift must have been considerably more 
than 3000 ft. Probably 2000 ft of 
Springer was removed by erosion. At 
least 1100 ft of Upper Dornick Hills 
was deposited on the eroded structure, 
lapping up on but failing to cover it 
entirely. The absence locally of the 
basal Deese beds indicates the uplift 
was not completely covered during 
basal Deese deposition. 

The axis of the post-Morrow fold as 
indicated by deepest truncation, was 
approximately a mile east of the pres 
ent surface axis and probably a half 
mile or less east of the present Penn- 
sylvanian subsurface axis. This latter 
axis is the eastern edge of a centrally 
located horst passing through the cen- 
tral part of Sec. 36-1S-5W and extend 
ing on north across the C SL of Section 
23 


Deposition that began in post-Mor 
row time appears to have been contin 
uous through Upper Dornick Hills and 
Deese times as there are no coarse clas- 
tics interbedded with the fine grained 
sands and shales. After deposition of 
the Culberson zone at the top of the 
Deese, however, there was erosion and 
at least local removal of recently de- 
posited sediments on Velma and some 
of the other growing structures along 
the southern flank of the Anadarko 
and Ardmore basins. The unconform- 
ity is a minor one. 

Hoxbar sediments show consider- 
ably more variation than is found in 
the Deese. Part of this may have re- 
sulted from local movement. More im- 
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FIG. 4. SOME of the structural trends 
in Southwestern Oklahoma. 


portant, however, was the continued 
deformation going on intermittently 
with varying local intensities along the 
Criner Hills-Healdton-Loco-Wichita 
Mountain line of folding which passes 
only a few miles southwest of Velma. 

The Velma structure, along with 
many others in that area, began to as- 
sume its final form during the Ar- 
buckle orogeny which began near the 
close of Missourian times and extended 
well into Virgilian times, when lower 
Pontotoc was deposited. Arbuckle oro- 
geny destroyed the broad Anadarko- 
Ardmore depositional basin. The Ar- 
buckle anticline was elevated. The 
Criner Hills-Wichita Mountain trend 
was strongly re-elevated and shoved 
basinward to the northeast. This pro- 
duced intense folding and faulting of 
Velma and of many of the other struc- 
tures which occupied a similar position 
a short distance northeast of the long 
positive structural trend. 

To point out specifically some of the 
effects of the Arbuckle orogeny at 
Velma, refer to Fig. 5. Begin on the 
northeast side of the structure and go 
southwest. The east flank was steep- 
ened. Some minor faulting occurred 
along the extreme edge of production 
in Velma townsite and also farther 
southeast. The faulting that played an 
important part in fixing the updip limit 
of the Springer sands was earlier, but 
there appears to have been minor ad- 
justments along this zone also. 
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The most spectacular events oc- 
curred farther to the southwest. The 
horst, five or six miles long and a half 
mile or less in width, which forms the 
high central part of the structure, 
moved up out of the sharply com- 
pressed fold. Tension and normal fault- 
ing developed in the upper part of the 
block. Compression and reverse fault- 
ing along the same fault zones devel- 
oped in the lower part of the block. 
Initial bottom hole pressures in the oil 
and gas bearing reservoirs bear this 
out. 

Immediately southwest of the horst 
is a graben, limited on the southwest 
by another fault block, the eastern 
edge of which is known to extend C 
NL Sec. 34-1S-5W southeastward to C 
$2 Sec. 1-2S-SW. This block is tilted 
sharply westward. Springer sands are 
present and productive in this block. 

Riding up and over the western edge 
of the above mentioned block, is 
another block also tilted sharply to the 
southwest. The overthrust fault mark- 
ing the eastern limit of this block, ex- 
tends at least from C SW NW Sec. 34- 
1S-SW to C EL NE4 Sec. 13-2S-5W. 
In the test drilled in SW SW NW Sec. 
12-2S-5W, on top of the post-Springer 
unconformity, the fault displacement 
is over 1600 ft. The actual displace- 
ment, however, is considerably greater 
because the 1000 ft or more of upper 
Springer section carrying sands has 
been eroded off the upper edge of the 





western block but is present below the 
overthrust. 

It is difficult to determine definitely 
the time of movement along this major 
fault. The sandy upper Springer has 
been eroded off along the high edge of 
the upthrust block. The one deep well 
in the area, Magnolia No. 8 Webb, SE 
NE SE Sec. 3-2S-SW, which is 2000 ft 
away from the eastern edge of the 
block appears to have drilled the lower 
200 ft of the sandy section immedi- 
ately below 2930 ft and then pene- 
trated 1000 ft of the lower black shale 
section. This suggests that the block 
southwest of the fault was uplifted in 
post-Morrow times and may have 
formed the western side of a trough 
into which erosional material was 
dumped from both sides. 

The Upper Dornick Hills overlaps 
this block progressively from west to 
east, and probably covered it entirely. 
Deposition continued through the 
Deese. The Arbuckle orogeny in late 
Pennsylvanian times overthrust the 
block to the northeast. Erosion fol- 
lowed and removed Hoxbar, Deese, 
Upper Dornick Hills and possibly 
some Springer along the eastern edge. 

Following post-Hoxbar erosion 1000 
ft of Permian sandstones and predom- 
inately red shales were deposited over 
the Velma structure. Subsequent uplift 
and minor arching has produced the 
present surface structure, the axis of 
which is closely associated with the 
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horst which is the highest part of the 
Pennsylvanian structure. 

The size and complexity of the 
Velma structure is such that when deal. 
ing with subsurface dips of 30 to 69 








he deg, minor faulting with displacements 

.. of 100 to 200 ft can be. easily over. 

> 9 looked. Several faults of this propor. 

° Aa tion are known to exist, but are not 
, 3 


3 mentioned in this report. 





Producing Zones 


Permian: Oil and also minor 
amounts of gas have been produced 
from numerous sand zones between a 
depth of 350 and 1000 ft. The total 
producing area is approximately 4500 
acres, most of which is near the axis or 
a short distance down the west flank of 
the Permian structure. 

Hoxbar: The greater part of Hoxbar 
production is from sands and sandy 
oolitic limes in the lower part of the 
formation, where that part of the for- 
mation is found at depths of from 1300 
to 2200 ft high up on the east side of 
the structure in Twp. 1S-5W. This area 
of production extends from Section 10 
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= Sy By to Section 36. 
SL At the north end of the field in the 


PS southwest part of Section 3 and imme- 
\ diately to the south, a dozen or more 
wells produce from the upper edge of 
a sand found at 2450 ft. This sand is 
approximately 500 ft above the County 
Line lime. 

In Velma townsite C SW NE Sec- 
tion 24 and extending to the southwest 
corner of Section 19, there is a narrow 
band of production at a depth of 2100 
ft where eight wells have found oil 
near the updip limit of a sand 300 ft 
above the County Line lime. 

Occasionally a Hoxbar well will 
have an initial production of 400 to 
500 bbl, but the average initial is 100 
bbl or less. 

Deese: A small amount of produc- 
tion is obtained from the Upper Fusv- 
linid and Lower Fusulinid zones, but 
the greater part of the Deese produc- 
tion is from the Tussy zone where three 
or four lenticular sandy members may 
be sufficiently well developed to carry 
oil. 

The largest producing area is high 
up on the east side of the Velma struc- 
ture where some of the wells produce 
from both Hoxbar and Deese. The 
Deese sands carry oil farther down dip, 
however. But due to poor sand devel- 
opment and resulting low recoveries, 
Deese production soon becomes non- 
commercial with increased depth. 

The other large area of Deese pro- 
duction, approximately four miles long 
and covering 1400 acres, extends from 
SW4 Sec. 30-1S-5W southeast to NW 
SW Sec. 18-2S-4W. Production is from 
thin sands in the Tussy zone and also 
from hard tight thin sands in the Up- 
per Dornick Hills below. The pay 
sands are truncated up dip to the east 
and are entirely absent along the east 
edge of the block. The oil column 11 
the individual sand members is not 
very great, but the width of the pro- 
| ductive area is half a mile because 0 
the numerous pay horizons. ; 

Another area of Deese production 


























pool, Twp. 1 and 2 S.—Rges. 4 and 5 W. 


FIG. 5. CROSS-SECTION. of Velma 
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from the Tussy zone, which occurs in 
the southeastern extension of the field 
in the northeastern part of Twp. 2S- 
4W, is practically continuous with 
Deese production from the same hori- 
zon in the Camp pool and the Milroy 
ool. 

: Springer. The most important pro- 
ducing horizon is usually referred to as 
Springer. It probably is Morrowan in 
age and is so indicated on generalized 
columnar section. The producing hori- 
zons are Aldridge, Humphreys, and 
Sims sand zones. 

The Aldridge is not productive in 
Twp 1S-5W but produces along upper 
limit of zone in southeast extension of 
the field. 

Humphreys has carried some show 
of oil and gas in twp 1S S5W, and has 
not been completely tested in that 
area. It is productive near the upper 
limit in the southeast extension. 

Sims zone is by far the most exten- 
sive producing horizon. Where best 
developed in Twp 1S-5W, it can be 
separated into four recognizable mem- 
bers. In some of the wells the Sims 
pay section attains a drill thickness of 
6 to 700 ft. 

All three of the above zones are 
productive in and adjacent to Sec. 34- 
1S-SW on the southwest side of struc- 
ture. 

Sycamore Lime: There is produc- 
tion from the Mississippian limestone 
from eight wells located in W2 Sec. 
25-1S-SW and in the adjacent area in 
Section 36. The productive area covers 
slightly more than 200 acres in the 
highest part of the east dipping fault 


block immediately east of the high cen- ~ 


tral horst. Oil is produced from porous 
zones spread through 300 ft of lime- 
stone, the average depth of which is 
4350 ft. 

Hunton Limestone: One well, J. L. 
Doak Unit No. 1, SW NE NW Sec. 36- 
1S-SW, was completed for 10 bbl of oil 
and 1,000,000 cu ft of gas per day, 
with the entire Hunton section ex- 
posed. Later the well was deepened 
and completed in the Simpson. Based 
on adequate testing of this well and on 
cores and drill stem tests from other 
wells, the Hunton appears to lack suffi- 
cient porosity and permeability to yield 
commercial production. 

Simpson Formation: Production 
from 10 Simpson wells is confined to 
the central horst area. The productive 
area probably exceeds 800 acres. 


The Bromide sand zone, penetrated 
from 6650 to 6763 ft in Skelly No. 1 
Frensley-Martin, C NW NW Sec. 36- 
1S-5W, where it is relatively flat lying, 
is the most prolific Simpson horizon. 
It yields large gas wells and high-ratio 
oil wells, depending upon the position 
upon structure where it is penetrated. 

A sand zone from 7220 to 7240 ft 
and another from 7560 to 7580 and a 
third from 7610 to 7630 show satura- 
tion. They probably would be produc- 
tive after fracture treatment. 

The Oil Creek oolitic limestone, 
drilled in the above mentioned well 
from 9700 to 9800 ft and found to be 
porous and productive from 9740 to 
9780 ft, is the second most impor- 
tant Simpson producing horizon. 

No indication of potentially produc- 
tive horizons below the Oil Creek 
oolite have been found in the Simpson 
or the Arbuckle. 


Reservoir Conditions 


Scattered core analyses in the Deese 
and Fusilinid zones show an average 
porosity of 21 per cent and 150 md 
permeability. 

The Humphrey sand in the northern 
part of the field, based on three cores, 
has a porosity of 17 per cent and 30 md 
permeability. 

Core recovery from the Sims sands 
has been very poor, often less than 
50 per cent. Both permeability and 
porosity tend to decrease down-dip. 
Cores from the “A” and “B” sands, 
from which most of the present pro- 
duction is obtained, average 250 md 
permeability and 20 per cent porosity. 
The “C” sand is very shaly and has 
failed to produce in some instances. 
Core recoveries have been so poor that 
they are not believed to be representa- 
tive. The “D” sand has not been 
drilled in numerous wells. Cores from 
one well indicate 90 md permeability 
and 18 per cent porosity. 

Relative permeability to oil, as com- 
pared to gas, is quite high, resulting in 
a low Kg/Ko relationship in the range 
of higher oil saturation. This should 
indicate a relatively high recovery by 
solution gas drive mechanism. 

Connate water has been determined 
from cores obtained with oil-base mud, 
by capillary pressure measurements, 
and from electric logs. Oil-base mud 
cores indicated 15 per cent connate- 
water, capillary pressures 11 per cent, 
and electric log determinations 6-10 








os TABLE 1. Skelly Oil Company Velma district crude oil. 
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per cent. 

Reservoir fluid samples have been 
obtained from each sand, and various 
combinations of sands, at numerous 
points in the reservoir. Except for low 
gravity, high viscosity oil encountered 
in the lower sands, and in some of the 
down-dip locations, the samples have 
been rather uniform when adjusted fo: 
depth. The oil is believed to have been 
saturated under original conditions 
throughout most of reservoir. A typical 
analysis shows a saturation pressure of 
1118 psia, and, at saturation pressure, 
a solution GOR of 232, viscosity of 5 
centipoises, and a FVF of 1.15. 

The reservoir has shown no indica- 
tion of a water-drive. It is believed to 
be operating under a combination solu- 
tion gas drive and gravity drainage me 
chanism. Considerable evidence in the 
form of stable fluid level measurements 
and low GOR indicate that gravity 
drainage will be increasingly effective, 
despite the relatively high oil viscosity. 

An excellent reservoir study of the 
Sims “A” and “B” sands has been pub- 
lished by W. B. Davis, Gulf Oil Cor- 
poration, in Transactions, A.I.M.M.E., 
Vol. 192 (P.D. & T. 1951) T.P. 2999, 
p.29. 

Table 1 is a composite analysis of 
oils produced from most of the forma- 
tions. 

Production Statistics 


No production data are readily 
available for the first 15 years, during 
which time an estimated 5,000,000 bb! 
of oil was produced from the shallow 
Permian sands. The well count and 
crude oil production for all horizons 
since 1935, by Vance Rowe Statistical 
Service, is given below. 


Velma Oil Production 








Cumulative 


Daily Producin 
average Total for to wells as o 
Year (barrels) year Dec. 31 Dec. 2 
1936 864 316,224 316,224 649 
1937 817 298,205 614,429 641 
1938 745 271,925 886,354 617 
1939 768 280,320 1,166,674 627 
1940 730 267,180 1,433,854 63F 
1941 855 312,075 1,745,929 648 
1942 1,192 435,080 2,181,009 651 
1943 1,655 604,075 2,785,084 664 
1944 2,182 798,612 3,583,969 721 
1945 2,770 1,011,050 4,594,746 761 
1946 5,784 2,111,160 6,705,906 812 
1947 19,802 7,227,730 13,933,636 905 
1948 34,253 12,536,598 26,470,234 983 
1949 26,491 9,669,215 36,139,449 1079 
1950 27,002 9,855,730 45,995,179 1180 
1951 43,223 15,776,395 61,771,574 1352 
1952 50,394 18,407,604 80,179,178 1481 
Ist half 
953 46,677 8,448,537 


__ $8,627,715 








These data are shown graphically in 
Fig. 6. 

A gasoline plant, built by Skelly Oil 
Company to process 30,000,000 cu ft 




















Hoxbar Deese Lime Springer S.W. Velma Bromide Bromide gas per day, began operations in Oc- 
production production production production Springer production _ production tober, 1948. The plant has been en- 
CS 29.0 28.5 35.1 27.1 41.8 66.6 40.3 on ft.’ 2 
BS. & W. % by vol......... 0.10 Trace Trace 0.14 Trace 0.0 0.20 larged to oe 65,000,000 aie ft. he 
Water, by distillation... . |. 0.10 Trace Trace Trace 0.0 0.00 volume of gas processed and the 
Re RRR Black Black Brown Black Green Straw Brown amount of fluid extracted are shown 
i tidnenawicks arenes + Fair Poor Bad Fair Fair Bad Poor : : 
Pour point F............... 50 —70* —10 —20 —70* —85* —30 in Fig. 7, | 
Salt; GPG Ch 3, oe 15.0 0.0 0.10 9.8 0.25 0.26 0.0 A composite analysis of gas going 
§aybolt universal viscosity, i h i i below : ; 
seconds at 100 F......... 95.3 103.7 50.6 114.8 36.2 27.6 41.8 into the plant is given below. 
Sulfur, i, ae 1.0192 1.2302 1.0354 1.3432 0.1839 0.4341 0.4195 — 
Frac. dist. 750 E.P. f Component Mol. 
eee 17.34 22.38 24.90 19.4, 38.37 89.43 27.57 Acid gas and inserts........... , 3.00 
SIT i sen ctscccscees 11.44 9.24 13.00 9.50 12.33 6.77 13.17 NE st MeY 9 ven sinvdicnienaes 82.41 
See 26.33 21.66 26.57 25.43 26.00 29.60 Bthane........ccecscccessccresers 6.34 
Wax distillate............ 13.13 13.03 16.07 11.67 13.33 16.50 RUC. occ ccecccceseceuessesesens 4.91 
ET ae 31.76 33.69 19.46 33.93 9.97 3.80 13.16 BUtANGS.......sscccccsecccesscevers 2.16 
search octane No. of gaso- Pentanes........ aniaiaviawe saree. 0.79 
line fraction, clear........ 58.0 53.5 20.6 52.5 54.0 31.5 31.5 Hexanes and heavier................ 0.39 
* Pour point actually lower than value stated. This is the lowest temperature tested. 100.00 _ 
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Well Spacing and Proration 


Permian well density locally is as 
much as one well for two acres, but the 
average is more nearly one well for 
four acres. There has been no prora- 
tion of this production. 

Hoxbar and Deese wells, with very 
few exceptions, have been drilled on 
10-acre spacing. They have a per well 
maximum allowable of 65 bbl per day. 

Springer sand wells are spaced 1 to 
10 acres. The maximum allowable dur- 
ing most of 1947 and through 1948 
was 250 bbl per well. Increased num- 
ber of wells in this main producing 
horizon for the pool, combined with 
limited pipe line capacity, forced a re- 
duced allowable which has fluctuated 
between 125 and 90 bbl per day since 
that time. 

During the past year, some Springer 
sand wells have been twinned to one 
of the upper sands, Aldridge or Hum- 
phreys, in that part of the field where 
those sands are productive, and separ- 
ate allowables have been obtained. It 
is becoming more general practice, 
however, to dual complete in the sep- 
arate reservoirs. 

Mississippian limestone wells are 
spaced on 20 acres. The allowable is 65 
bbl per day. 

Simpson wells are spaced on 40 
acres. The allowable originally was 
165 bbl per day. Recently the allow- 
able has been reduced to 120 bbl per 
day. 





Drilling and Production Practice 


Early development was done with 
cable tools. This practice was contin- 
ued with the earlier and shallower 
Hoxbar and Deese development. 

Deeper development has been with 
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FIG. 6. PRODUCTION history 
of Velma pool. 


rotary, using natural mud for the most 
part. In the Pennsylvanian wells, the 
tendency has been to drill through the 
pay horizons, and if there is more than 
one pay, the 7-in. OD casing is ce- 
mented on top of the lowermost pay. 
The pay sand in the open hole may be 
either shot with nitroglycerin or per- 
forated with a jet perforating gun. If 
there is a tendency for the hole to cave, 
a liner is run to bottom. Then any addi- 
tional pay zones behind the casing may 





FIG. 7. PERFORMANCE record of 


Velma gasoline plant. 
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be perforated whenever it is desired. 


In the Mississippian limestone wells, 
fracturing the pay zones separately 
through perforations has proved to be 
the most satisfactory method of com- 
pletion. 

In the above mentioned horizons, 
there are no unusual drilling or com- 
pletion problems. Most wells are put 
on the pump upon completion, but 
some wells flow, usually for a short 
time: 


In the Simpson there are drilling and 
completion difficulties, The Simpson 
formation in the central block was put 
under pressure by the late Pennsylva- 
nian deformation. Not all of that pres- 
sure has been relieved. Bottom hole 
pressures are abnormally high. There 
is considerable fracturing, especially in 
the Viola limestone. A very delicate 
balance must be maintained to keep 
the drilling mud from being either lost 
in the fractured formation or being 
blown out of the hole. The best prac- 
tice has been to set and cement 8%-in. 
OD casing in the basal part of the 
Viola. Then the additional hole neces- 
sary can be drilled and a smaller string 
of casing cemented either on top of or 
through the pay horizon, whether it be 
Bromide sand or Oil Creek oolitic 
limestone. The latter horizon is aci- 
dized on completion. 


The Simpson wells are flowed on 
small choke. 


Secondary Recovery Program 


The Springer sands appear to be the 
most important producing zones suit- 
able for application of secondary re- 
covery. The recovery by gas expansion 
will be increased materially by gravity 
drainage in the steeply dipping reser- 
voirs. Extensive engineering and reser- 
voir studies, however, are necessary to 
determine what type of secondary re- 
covery operation should be undertaken 
and also if it is economically feasible. 


Marketing Facilities 


The Velma field is served by five 
crude oil pipe lines, three of which 
are interstate carriers. 

Approximately half of the dry gas 
from the gasoline plant is moved north 
and east in Oklahoma by the Okla- 
homa Natural Gas Company. The re- 
mainder of the plant output, plus some 
additional gas, is taken by Lone Star 
Gas Company and put into their main 
system at Wichita Falls, Texas. 

The liquids from the gasoline plant 
are moved out by tank truck and by 
pipe lines. 
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Well Completions with 





P 450 


Hydraulic Fracturing in Oklahom: 


HypRAULIC fracturing has risen 
from an experimental project of only 
a few years back to a method of well 
completion familiar to everyone in the 
oil industry. Tens of thousands of jobs 
have been run and undoubtedly many 
more thousands will follow. Tons upon 
tons Of sand, and thousands upon 
thousands of gallons of fracturing 
fluids are being pumped into the oil 
wells of today. Oklahoma certainly has 
had its share of the work, having more 
wells fractured than any other state in 
the union. It is estimated from reliable 
information that more than 20,000,000 
lb of sand have been used on more 
than 5000 fracture jobs in Oklahoma 
from January to September of 1953. 
In comparison, 4762 new and work- 
over well completions have been re- 
ported to August 12, 1953. 

Hydraulic fracturing has opened up 
new riches to the oil industry and to 
the world; but, with these new riches 
have come many new problems asso- 
ciated with fracturing. The wells and 
equipment used in the work are being 

















FIG. 1. NOTE breaks, above, 
and subsequent rise in pressure 
at points marked by arrows. Job 
progresses from left to right. 





A. STEGELMAN, JR. 


subjected to pressures and pressure 
differentials seldom before encoun- 
tered. Stresses and strains are being ap- 
plied to the formations and they are 
yielding up their fluids. These same 
new stresses and strains are giving the 
oil operators new problems in well 
completions. 

There are several types or means of 
fracturing, utilizing hydrocarbon gels, 
acid gels and viscous oils. The prob- 
lems encountered using any of the 
various means of fracturing are very 
similar, therefore, this article will be 
concerned with fracturing and comple- 
tions in general and not with any spe- 
cific ‘process. 

The amount of sand for propping 
agent used in Oklahoma per well has 
increased from an average of six hun- 
dred pounds per well a few years ago 
to approximately 5000 Ib today, with 
many jobs being run in the 10,000 to 
50,000 Ib range per well or zone. What 
is the reason for this increased use of 


EXCLUSIVE 
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sand? Undoubtedly it is because well 
owners are getting better results by us 
ing more of the propping agent. In 
fact, there are formations that small 
treatments do not help economically 
In the Doyle pool of Stephens County 
very poor and discouraging results 
were obtained on some wells in the 
Oolitic formation (Basal Hoxbar) with 
either acid or small volume sand and 
oil jobs until a job using 8000 |b of 
sand was run. This treatment gave very 
good results. Since that time, other jobs 
have been run using still larger batches, 
with even better results. Several jobs 
have been run using as much as 40,00( 
Ib of sand with the average cofcentra- 
tion of sand being one pound per gal 
lon of fracturing fluid. On 10 wells 
treated with 10,000 lb of sand or more, 
in this field the increase in production 
was reported as 4789 bbl per day, the 
average daily production for the 10 
wells being 426 bbl per day before 
treatment. 

Listed in Table 1 is a group of jobs 
run in the Cleveland sand, Kay County, 
Oklahoma, showing the amount of 
treatment and production before and 
after fracture treatment. 

Why are better results being ob 
tained through the use of more sand? 
Surely it is because the sand and its 
carrying fluid are opening larger drain- 
age areas to the well bore. Are these 
drainage areas being produced in one 
section of an expcesed formation or in 


FIG. 2. NOTE rapid fluctu 
ation, left, in pressure as 
plugging occurs at points 
marked by arrow. Job prog 
resses from left to right. 
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TABLE 1. 
Production Production 
before, after, 
Size treatment, Ib BOPD BOPD 
4,000 sand 3000 gal oil 5 8 
3,000 sand 3000 gal oil 19 40 
3,000 sand 3000 gal oil lo 17 
12,000 sand 6000 gal oil Show 2400 
flow potential 
250 


12,000 sand 7700 gal oil 11 


several sections of the formation open 
to the fracturing treatment? Evidence 
indicates that on many wells multiple 
fracturing is taking place as the frac- 
turing treatment progresses. Pressure 
recordings made during the job often 
give indication of this. See Fig. 1 for 
such an indication. 

In contrast, see Fig. 2 for pressure 
fluctuations which occurred as a well 
plugged. 

Also, note Fig. 3 for pressure 
changes occurring due to changes in 
pumping rate. Such pressure indica- 
tions (as in Fig. 1) are not necessary 
for multiple fracturing to occur. Ac- 
cording to reports, this fact has been 
clearly shown by permeability surveys 
and pressure recordings. One permea- 
bility survey was given in a paper be- 
fore the Mid-Continent district meet- 
ing of the API in March 20, 1953, at 
Tulsa, Oklahoma,' showing how a 
sand and oil job had increased the per- 
meability of more than one section of 
the exposed formation. 

Pressure indications vary from field 
to field, Some wells, once the sand and 
carrying medium has started into the 
formation, show only very small 
changes in pressure, even during the 
course of larger jobs. Other wells show 
a steadily increasing pressure during 
the entire course of treatment; how- 
ever, if the injection were continued 
to the pressure limit of the well or in- 
jecting equipment, many thousands of 
pounds of sand possibly could be in- 
jected into the well. 

One problem encountered by the op- 
erator is the sand concentration at 
which the fracturing fluid should be 
mixed. The wells of Oklahoma are be- 
ing treated with increasing amounts of 
sand. With these-increasing amounts of 
sand, which are giving better results, it 
becomes more imperative to regulate 
the concentrations of sand during the 
job. In many areas of Oklahoma more 





B-50 







\ 
ANY 


NY 


\ 


\\ 


ANN 


XN 


A 


Ss \ 











lip 


ing. A ee Ma Ming 
Dy jie” pie 


successful results are obtained by start- 
ing the job with low concentrations of 
sand and increasing this concentration 
during the course of the job. Also, it is 
found in some areas that less sand will 
be produced back from the formation 
if the sand concentration is decreased 
near the last of the injection. 

Very often it is desirable and some- 
times necessary to decrease this con- 
centration at various points during the 
injection as the injection pressure ap- 
proaches critical values. During the 
course of many jobs the pressure can 
be lowered and the well can be pre- 
vented from plugging by rapidly de- 
creasing the sand concentration. True, 
some wells have been temporarily 
plugged, both on small and large jobs; 
however, many of these wells have 
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FIG. 3. NOTE pressure changes, left, occurring due 
to changes in pumping rate at points marked by 
arrows. Job progresses from left to right. 
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FIG. 4. NOTE typical pressure re. 
cording, below, using temporary 


\ loss circulation materials between 


batches of sand and oil to create 
multiple fractures. Job progresses 
from left to right. 








been cleaned out and more sand and 
oil pumped into them. Thus, in some 
cases, it must have been the applica- 
tion rather than the inability of the 
well to take more sand. 

With respect to the sand concentra- 
tion in sand and oil treatments, of jobs 
performed by Halliburton Oil Well Ce- 
menting Company, 68.4 per cent of the 
jobs run in June of 1953 were in the 
0.51 to 1.0 lb per gallon range; 28.1 
per cent in the 1.1 to 2.0 range; 2.4 per 
cent in the 2.1 to 3.0 range, and 0.5 
per cent in the 3.1 to 4.0 range. 

What about injection rates? Early in 
the course of fracturing work it was 
discovered that certain injection rates 
were necessary to satisfactorily com- 
plete the jobs, but these rates were 
considerably less than previously cal- 
culated and supposed. Once these rates ] 
are established, indications are that 
further increases in them are unneces- 
sary and sometimes detrimental, due 
to the fact that in some areas wells 
can be plugged by increasing the in- 
jection rates. Each field or area has its 
own characteristic requirements and 
some may require higher injec 
tion rates than others; however, the 
trend seems to be toward ever-increas- 
ing pumping rates in all areas and per 
haps this is not necessary. Certainly, 
the use of more powerful or addi 
tional pumping units adds to the cost 
of the job. 

Of 95 jobs checked in Stephens 
County, each of which were treated 
with more than 10,000 Ib of sand, only 
15 had average injection rates of more 
than 3 bbl per minute and 30 of the 
jobs had injection rates less than 2 bbl 
per minute. All of these jobs were suc 
cessful. The over-all increase in pro 
duction from results available for the 
95 wells were more than 600 per cent. 
Of six wells checked near Coyle, Okla- 
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Oklahoma 


homa, where different injection rates 
were used, there were no apparent dif- 
ferences in the results. Wells have been 
treated in the Doyle pool, Oklahoma, 
utilizing increasing horsepower in the 
injection equipment without apparent 
differences in results. 

Non-emulsifying, surface tension re- 
ducing agents have been used to a great 
extent in fracturing work in Okla- 
homa. Many operators run some of 
the agent ahead of their jobs as a 
safety factor. Others use the chemical 
ahead of the jobs where known water 
conditions exist. In some areas, as high 
as 70 per cent of the operators make 
use of the agents during the course 
of their fracture treatments. 

Temporary plugging agents have 
been used quite extensively in fractur- 
ing work and the amounts being used 
have been continually increased, much 
the same as the amounts of sand being 
run per job. Tons of ground naphtha- 
lene are used each month in Oklahoma 
on fracturing jobs with a high degree 
of success. 

The material is pumped to the for- 
mation in a carrying medium, viscous 
oils or hydrocarbon gels, preferably the 
latter, since less solution of the naph- 
thalene crystals occurs. As it reaches 
the formation, it contacts the zone tak- 
ing the fiuid and builds up a block over 
that particular area, thus blocking it 
and forcing the fracturing material fol- 
lowing it to enter another section of the 
formation. Originally this temporary 
plugging material was used to obtain 
multiple fracturing in large zones ex- 
posed to fracture treatments. It is still 
used extensively for this purpose, espe- 
cially in areas containing formations 
having zones of very high permeability 
adjacent to zones of lesser perme- 
ability. 

On two leases in the West Velma 
field of Stephens County, Oklahoma, 
temporary loss circulation material 
was used to a large degree in the hy- 
draulic fracturing treatments. At the 
peak of production after treatment, the 
wells were making 10 times their origi- 
nal production and one year later they 
were still making five times the origi- 
nal production. One company found 
13 bridges of the material in the pipe 
opposite their perforations while clean- 
ing out after a large job. This would 
seem to indicate that the fracturing 
treatment had gone into at least as 
many sections of the formation. 

As is well known, when a water- 
bearing zone is exposed along with the 
oil-bearing zone to a fracture treat- 
ment, the water is very often increased. 
Often the water is increased much 
more than the oil. Temporary plugging 
agents have been used successfully to 
combat this condition. In some cases, 
the water has been shut off, or mate- 
rially reduced, for some time. The ma- 
terial is not run with the object of shut- 
ting off the water production, but in an 
attempt to keep the fracturing material 
from entering the water-bearing zone. 
One well in Stephens County, Okla- 
homa, was making 37 bbl of oil and 27 
bbl of water before fracture treatment. 
After treatment, using temporary 
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blocking agent, it made 288 bbl of oil 
and 10 bbl of water per day. 

On one job in Payne County, in the 
Skinner sand, a well was making 5 bbl 
of oil per day and 150 bbl of water per 
day after a fracture job. The well was 
then retreated, using temporary loss 
circulation material ahead of the frac- 
turing agent. The well did not make 
any water for 60 days after the treat- 
ment. After six months, the well was 
making 20 bbl oil and 58 bbl of water 
per day. A job was run on a well in the 
Allen pool which was making 10 bbl of 
oil and 10 bbl of water. Three weeks 
later the well was making 25 bbl of oil 
per day and no water. Another ex- 
ample of the use of this material is in 
the Coyle field, Logan County, on 
treatments of the Wilcox sand, which 
are shown in the table below: 


Blocking 
Production Production Material 
Before After Used 


70 BOPD-140 BWPD 140 BOPD-200 BWPD 750 lb 
40 BOPD-Show water 40 BOPD- 50 BWPD None 
20 BOPD- 3BOPD 30BOPD-120BWPD None 
Show of oil All water None 
11 BOPD- 11 BWPD 12 BOPD- 11 BWPD 750 lb 


Wells having high gas-oil ratios have 
been successfully fractured without in- 
creasing the gas by running the block- 
ing agent ahead of the fracture treat- 
ment. On one such well in Cleveland 
County, two zones were open and both 
were thought to be producing. A frac- 
ture job was performed on this well, 
preceded by ground naphthalene. After 
the treatment the gravity of the oil 
changed and the gas was not increased. 

This material is often run ahead of 
fracture jobs on wells that have been 
fractured previously, and in which the 
production has gone down. The object 
in doing this is to shut off the original 
fracture, thereby forcing the fracturing 
material to enter a new zone. 

This temporary blocking material 
has been used in many different cir- 
cumstances and generally can be used 
when it is desired to temporarily block 
a section or formation exposed to hy- 
draulic pressure. Fig. 4 is a pressure 
recording of a typical job using tempo- 
rary loss circulation material to create 
multiple fractures. It can be noted that 
after each batch of the blocking mate- 
rial, the next batch of sand and oil is 
injected at successively higher pres- 
sures. 

In some areas, mud clean out agents 
are used to treat the formations before 
fracture treatments, both to clean out 
the formations and to lower the treat- 
ing pressures during the job. This ma- 
terial not only helps to clean out any 
mud present in the formation, but it 
also helps to reduce any bentonitic 
swelling in the formation. By so doing, 
better fracture jobs have resulted and 
it has been found that there is less 
likelihood of fracturing into water due 
to lower injection pressures after treat- 
ment with clean out agents. This mud 
clean out agent is used in some areas as 
a test for the likelihood of a fracture 
treatment in bringing in water. It has 
been found that very often if a fracture 
job is going to bring in water, a mud 
clean out agent treatment will also 


bring in the water, thus a more cost] 
fracture job can be eliminated to tegt 
the well. 

The recommended procedure to fol. 
low in these treatments is to pump the 
agent into the formation and swab jt 
out before further fracture work; how- 
ever, some operators in various areas 
prefer to pump the mud clean out 
agent into the formation directly ahead 
of the fracturing job. In some cases, 
this gives very good results. 

On one well in Logan County an 
attempt was made to break down the 
Bartlesville preparatory to fracturing 
it. At 4000 psi pressure the tubing 
split. After rerunning the tubing, 250 
gal of clean out agent were spotted op 
the perforations. At 3000 Ib pressure, 
the formation broke back to 1400 Ib 
and the fracture job was successfully 
completed. Other wells have been 
treated with this agent preparatory to 
fracturing only to have the treatment 
increase the well production so much 
that a fracture job was no _ longer 
needed. 

As has been pointed out, a very seri- 
ous problem sometimes faced by oil 
operators in Oklahoma, before or after 
a fracture job, is that of water intru- 
sion. There are several approaches to 
this problem. One, naturally, is a ce- 
ment squeeze job. There are fields in 
Oklahoma where cement squeezes can 
be applied to the formations without 
jeopardizing the pay; however, this is 
not always the case. In many areas, a 
regular cement squeeze often harms 
the productive zone. A recent develop- 
ment used to combat this condition is 
diesel-oil cement. It consists of a regu- 
lar cement mixed in diesel fuel and a 
chemical dispersant, the theory being 
that when the cement in the mixture is 
contacted by water, the cement will set, 
but since there is no water in the mix 
itself, it will not set unless it enters a 
zone Where sufficient free water is pres- 
ent to set it up. Numerous jobs of this 
type have been run in Oklahoma and 
successful fracture jobs have been per- 
formed behind them. The material also 
has been successful in shutting off 
water without greatly harming the pre- 
vious production. One well in Lincoln 
County was making 500 bbl of water 
with a show of oil preceding a squeeze. 
After a diesel-oil squeeze, it produced 
20 bbl of oil and no water. Another in 
Payne County was making 60 bbl of 
oil and 40 bbl of water per day; after 
treatment it was making 70 bbl of oil 
and no water. 

Before the use of this material was 
begun, there was much discussion of 
the possibility of the material setting 
up in the pay due to connate water. 
There have been cases where the oil 
and water were shut off until a treat- 
ment was performed on the well fol- 
lowing the squeeze. Most of the trouble 
has been through perforations. After 
examination of the material coming 
back from the well after a squeeze, it 
appeared some of the wells contained 
enough free water in the productive 
zone to partially set up the material 
into small particles and these particles 
were plugging the perforations. Treat- 
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Smoother Running — because 
they are machined to shape, hence 
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balance! 


Greater Resistance to Bend- 
ing—even in its weaker axis a 
Hex has over 17% greater resist- 
ance to bending than does the 
comparable square kelly in its 
stronger axis! 


36% More Circulation Area 
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hole pipe and high-volume 
Pumps. Many advantages of full- 
hole drill strings are lost if the 
kelly restricts the flow before it 
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FIG. 5. PRESSURE recording of squeeze job preceded by mud clean-out agent. Note 
rapid decline in pressure when MCA reaches formation and subsequent rapid 


increase in pressure when cement reached formation. Job progresses from left to right. 


ment with mud clean out agent suc- 
cessfully brought the fluid back into 
the wells. On one of the wells cited 
above, only 250 gal were used to bring 
back the oil production with no water. 

Mud clean out agents have been 
used to combat water blocking condi- 
tions existing in wells before or after 
fracture treatment: They have been run 
ahead of primary cement jobs to help 
insure a good bond between the ce- 
ment and the pipe. Naturally, this is 
desirable on a well that is to be frac- 
tured. The material also has been run 
ahead of squeeze jobs. It has been par- 
ticularly successful when used ahead 
of squeezes on channels. 

One well, in Cleveland County, had 
been squeezed four times with regular 
cement without shutting off the chan- 
neled water. On the next squeeze, 250 
gal of mud clean out agent were run 
ahead of the regular cement. After re- 
perforating, the well flowed oil with no 
water. See Fig. 5 for a pressure record- 
ing of this job. 

Another well, in Ellis County, was 
squeezed with six different batches and 


| drilled out three times only to have the 
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water re-enter the well. The well was 
then squeezed with 50 sacks of cement, 
preceded by 250 gal of mud clean out 
agent. The well was cleaned out and 
reperforated to find the water had been 
successfully shut off. 

Plastic cements have been used suc- 
cessfully to shut off bottom water, both 
before and after fracture treatment. 
By pressuring up on the plastic plugs 
after they have been dumped in the 
hole, some of the resin material is 
squeezed into the formation, giving a 
bond between the formation itself and 
the resin and cement remaining in the 
well bore or pipe. One well, in Tulsa 
County, went to water after fracture 
treatment. Resin cement was dumped 
on bottom and 400 lb pressure applied. 
After waiting 48 hours, the well was 
refractured to flow oil with no water. 
These plastics have been used to shut 
off thief zones before fracturing. On 
two wells in Creek County, initial frac- 
tures gave little results. After plugging 
off these exposed thief zones with plas- 
tic cement, and refracturing, the wells 


were successfully completed. 

Since the advent of hydraulic frac- 
turing, cement jobs have been sub- 
jected to pressures seldom before en- 
countered. As a result, much has been 
learned about the pressure differentials 
most regular cement jobs will stand. 
In many areas of Oklahoma, several 
productive zones are fractured in one 
well. Very often, the fracturing mate- 
rial will communicate from one zone 
to another behind the pipe and thus 
give direct evidence during the job of 
such an occurrence. Pozzolan cement 
has been used successfully to combat 
this condition. In one area of the Ce- 
ment, Oklahoma, field direct evidence 
of the benefit of pozzolan cement is 
apparent. Eleven primary cementing 
jobs were run in one localized area, six 
using regular and five using pozzolan 
cement. In this area, the wells have as 
many as six zones per well that are 
fractured for completion. Of the 11 
wells, there were three cases of com- 
munication, all on wells cemented with 
regular cement. The closest zone that 
did not communicate with regular ce- 
ment was 20 ft. The greatest distance 
between zones of a well cemented with 
regular cement that did communicate 
was 23 ft. None of the wells cemented 
with pozzolan cement communicated, 
even though one interval between zones 
was 9 ft. 

From the preceding discussion of 
hydraulic fracturing in Oklahoma, it 
is apparent and it is well known to 
operators in Oklahoma that many 
problems and decisions confront the 
oil operator in his fracturing work. 
Each well and field has its own prob- 
lems and solutions. For that reason, 
the writer has not attempted to set 
forth any recommended amounts or 
any specific treatments with regard to 
the treating or fracturing of individual 
wells in Oklahoma. Although the prob- 
lems encountered are many, the re- 
ward is payment in oil to operators 
using proper techniques and methods. 





*Clark, R. C., Freedman, H. G., Bolstad, J. 
H., Cotter, H. F., “Application of Hydraulic 
Fracturing to the Stimulation of Oil and Gas 
Production,” Mid-Continent District Meeting 
APT. xk * * 
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Engineering Factors in Drilling Industry 


Improved operating techniques and better equipment design 


contribute to increased penetration rates and greater depths 


JACK H. ABERNATHY and ROBERT W. TRUE 


Every successful drilling contractor 
wants to do the most efficient job he 
can. To do this he must continuously 
try to improve his equipment and his 
methods of operation. As a measure of 
the success of the contractor’s efforts, 
it is well-known that although the cost 
of his equipment and wages paid have 
more than doubled in the last 10 years, 
the footage price for drilling a well has 
increased only about one per cent. As 
a matter of fact, prices for deeper wells 
are actually less than were prices for 
similar work in 1943. 

This increase in efficiency can be at- 
tributed to several factors, all con- 
tributing to more hole per rig per day 
of operatitons. Probably all the fac- 
tors involved can be summed up in one 
word “cooperation.” This cooperation 
has been between: 

(1) The contractor and his client, 
enabling better planning and 
improved use of the total time 
period between staking the lo- 
cation and release of the rig at 
the end of the job. More opera- 
tors endeavor to schedule their 
work so as to minimize be- 
tween-the-job lay-offs. 

(2) The contractor and equipment 
designers, to the end that rigs, 
incorporate features planned 
with knowledge of today’s 
operating problems. 

(3) The contractor and his com- 
petitors, in order that each 
‘may profit from an interchange 
of experience and “know-how.” 

It is obvious that the net effect of 
this cooperation has been in improved 
engineering or rather, in the improved 
application of basic engineering prin- 
ciples to the drilling problems. Let us 
consider some recent advancements in 
more or less general use in Oklahoma 
and note the resulting decrease in drill- 
ing time. 

Although operating practices and 
equipment changes occur simultan- 
eously and cannot be completely sepa- 
rated, it is convenient in this article to 
consider them individually as main 
topics. Each topic is divided into vari- 
ous subjects, which are chosen for il- 
lustration, only. It will be impractical 
to discuss or even list, all the changes 
that have contributed to today’s im- 
proved operations, 
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Equipment Changes 

Rig Mobility. The drilling operator 
earns no income while moving his rig 
and rigging up to start making hole; 
consequently he is continually search- 
ing for means by which he can cut 
down on his “lost time” in moving. 

In designing the latest rig equip- 
ment, the manufacturers have given 
careful consideration to load limits, 
weight, width, height, ease of assembly, 
and other factors which are important 
in the moving of rigs from location to 
location. Rigs can now be assembled 
in less than one third the time required 
for comparable rigs seven or eight 
years ago. 

Portable derricks are assembled and 
raised over the well site by drilling 
crews, eliminating the time consumed 


EXCLUSIVE 


in the construction of a standard type 
derrick. These derricks are now avail- 
able in sizes for drilling to depths of 
18,000 or 20,000 ft as well as for shal- 
low work. It is estimated that probably 
75 per cent of the rigs used in Okl- 
homa use such “Jackknife” derricks. 
While “skidding” standard derricks 
has been done for several years, the 
term is a misnomer as applied to mov- 
ing.complete rigs mounted under mod- 
ern jackknife derricks on rigid sub- 
structures. Modern equipment is raised 
with hydraulic jacks, mounted tempo- 
rarily on endless track wheels, and 
rolled, not skidded, to the new loca- 
tion. Creeks are filled, hills are cut 
down, and crude roadways are made 
whereby rigs can be moved from one 
location to another without lowering 
the derrick or dismantling the rig ma- 
chinery. Surprisingly rough terrain can 
be crossed at speeds up to one mile per 
hour. This practice alone eliminates 
approximately six days rigging up and 
tearing down time on a unit capable of 
drilling to 12,000 ft, but was impossi- 
ble prior to development of integral 
derrick-substructure assemblies. 


Power Transmission Equipment. 
Much of the jerk, jar, and shock that 
were destructive characteristics of the 
jaw clutch have been eliminated with 
the application of torque converters. 
fluid couplings and eddy-current coup- 
lings to rig power units. Previously, it 
was necessary to build equipment with 
high strength factors capable of with- 
standing severe impact loads; with the 
introduction of “softer” types of drive, 
shafts, chains and bearings in the 
power train can be reduced in siz. 
Equipment manufacturers now state 
that with the use of such types of 
power transmission, considerable ad- 
ditional service should be obtained 
from rigs. 

Auxiliary Braking Devices. Controll- 
ing the descent of the drilling string 
in the hole during the trips was 4 
serious problem unti! hydraulic brakes 
were devised. The dynamatic (elect 
cal eddy current) brake is a more It 
cent development in this field with its 
own set of advantages. Before the 1- 
troduction of this type of braking. 
drum flanges and brake blocks were 4 
major repair item on the drilling equip 
ment cost sheet. It was not uncommon 
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for a rig Operator to change brake lin- 
ing every 30 days, or at the completion 
of each 6000 ft hole. In some cases, 
more than one change was necessary. 
Drum flanges took a terrific pounding 
from the heat created in braking the 
pipe while going in the hole. Many 
serious accidents occurred due to brake 
failures. Drawworks auxiliary brakes, 
when properly used, have eliminated 
this hazard. It is now possible to lower 
a 15,000 ft string of drill pipe and 
collars into the hole without undue 
heating of the blocks and brake flanges, 
and long casing strings can be landed 
safely at the proper depth. 

Drilling String and Drilling Bits. 
Through metallurgical and other re- 
search, manufacturers have improved 
the entire drilling string. Insofar as 
drill pipe itself is concerned, the steel 
used and manufacturing processes ap- 
pear to be more or less unchanged 
since alloy steel became available at 
the end of World War II. Tool joints, 
however, have changed considerably in 
design, in method of application to the 
drill pipe, and in accuracy. The prac- 
tice of “building up” tool joints with 
tungsten carbide has reduced drilling 
string costs in abrasive areas. The 
greatest progress, however, has been 
in drill collars where improved joint 
specifications and metallurgy have con- 
tributed a great deal to the over-all effi- 
ciency of today’s operations. 

Rock bits are now available in tooth 
patterns designed to drill almost any 
tvpe of formation, while the strength 
of the bearings and cones or roller has 
been improved to withstand the heavy 
weights applied in present day drilling. 

Among the fairly recent develop- 
ments is the diamond bit, which under 
proper conditions, will core a full gage 
hole more economically than hole can 
be drilled by conventional means. Some 
drilling is done with bits set entirely 
with diamonds, where cores are not de- 
sired. This is not yet general procedure 
and in the majority of cases, diamond 
bits are used to obtain formation cores 
for reservoir information. It has been 
noticed that diamond coring gives al- 
most 100 per cent recovery in sands 
and limestones and cost per foot of 
core recovery is less than cost per foot 
of core recovered by conventional cor- 
ing. Full-hole coring is supplanting the 
earlier practice of coring with a re- 
duced-size diamond core head, which 
required that hole be reamed to gage. 
Another type of bit which is win- 
hing acceptance is the “button” bit. 
The cones are set with tungsten carbide 
inserts, the bit being designed for drill- 
ing very brittle formations, such as 
chert and cherty lime. These bits are 
quite expensive but will often drill 
such formations with a considerable 
saving in time and money as compared 
to conventional rock bits. 

Jet bits have been used on the Gulf 
Coast and the other soft digging areas 
for perhaps two years, but they are just 
now being run in Oklahoma in large 
quantities. Jet bits and jet drilling will 

discussed in more detail in a later 
section of this article. 

Slush Pumps. The introduction of 
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HERE’S WHY... The Roust-A-Bout grips (teeth) 

take a strong, positive, circumferential bite on the 
pipe—as does a Tubing or Pipe Slip. The curved grips 
assure maximum gripping area for greatest holding 
power. This is the exclusive Roust-A-Bout, bull dog grip. 


Why accept less than the best when you are using plain 
end pipe couplings? Victaulic Roust-A-Bouts are specially 
engineered to provide the most reliable pipe connections 
you can use. With inclined, curved grips they bite into pipe 
circumference— provide a far stronger and surer hold 


Roust-A-Bout Couplings are just what the name implies 
reliable, sturdy, adaptable and ingenious—ready for those 
tough field jobs where only plain end pipe is used or where 
the simple Victaulic Groove Method is not quickly available 


Victaulic Roust-A-Bouts are quick and easy to install: ... 
You cut and couple your pipe as you go! 
You can use plain or beveled end pipe! 
You can use new or used pipe! 
For use on permanent piping or repair work! 
You need only one tool—a socket wrench! 
Roust-A-Bouts are simple and factory finished! 


For your next job—insist on the best—Victaulic Roust-A-Bouts 
They’re available at all Victaulic Stocking Supply Houses 
in pipe sizes—2’’, 214”’, 3”’, 314", 4”, 5”, 6”, and 8”. 


Write today for the Victaulic Roust-A-Bout Catalog No. 44-86 


e Pp. O. BOX 509 ¢ ELIZABETH, N. J. 
Office and Plant: 1100 Morris Ave., Union, N.J. * Telephone Elizabeth 4-214] 
West Coast: Victaulic Inc., 2330 East 8th St., Los Angeles 2 
Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 
Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N. Y. 20, N. Y. 
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jet bit drilling as well as the trend to- 
ward the drilling of deeper wells has 
made it necessary for the pump manu- 
facturer to construct heavy duty pumps 
to withstand the additional horsepower 
input necessary and 750 and 880 hp 
capacity power pumps are now ob- 
tainable. 

Considerable success has _ been 
achieved from field experiments with 
pumps operating under high pressures 
and high volumes utilizing a super- 
charger (centrifugal pump so installed 
as to maintain 25 lb to 50 Ib pressure 
on the pump inlet). This has, in many 
cases, eliminated the fluid pounding 
that occurs under severe conditions on 
nearly all rigs. Inability of the pump 





piston to create enough vacuum in the 
fluid chambers to enable them to com- 
pletely fill before a stroke has been 
completed is the responsible factor be- 
hind this destructive force. 

Life of the slush pump fluid end, 
valves, pistons, and liners has been con- 
siderably increased by the use of the 
supercharging centrifugal pump. 
Greater volumes for a given displace- 
ment have been obtainable under this 
method of suction flooding. 


Recent Drilling Procedures 


As previously mentioned drilling 
procedure and drilling equipment are 
inseparable and it will therefore be 
necessary to recall previous sections of 
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this article in the following discussion 
of improved procedures. 

Increased Drilling Weights. The first 
great post-war advance in drilling tech- 
nology was the realization that (a) 
faster penetration resulted from in- 
creased bit loading, and (b) that all 
weight on the bit had to be imposed by 
drill collars and that the drill pipe 
should be kept in tension. Originally, 
the drill collar was used as a sub. 
stitute or adapter directly above the 
bit. Before 1941, seldom were more 
than two short collars run. As drilling 
procedures were altered, so was the 
use of the drill collar, and today 22 to 
30 drill collars, 30 ft long, may be as- 
sembled in the drilling string. In Okla- 
homa, probably 15 drill collars is an 
average number. Where 7%-in. hole 
is being cut, 25,000 Ib to 30,000 Ib 
may be run and loading up to 50,000 
lb are not uncommon for 9-in. bits. 

Wire Line Cut-Off Procedure. Re- 
cent acceptance of the ton mile as a 
suitable measure for wireline service, 
coupled with the development of a cut- 
off and slipping procedure for rotary 
drilling lines has greatly increased the 
efficiency in the use of this costly tool. 
In the past, drilling lines were cut off 
in a haphazard way, and wire line fail- 
ures were not uncommon. Today’s 
practice is set up to insure that every 
foot of the line does its fair share of 
the job, but that it is not over-worked. 
Considerable savings to the rig opera- 
tor have resulted and the safety factor 
of the drilling line is improved, thus 
reducing the possibility of destructive 
accidents. 

Space does not permit a discussion 
of methods for determining proper cut- 
off procedures, but the following ex- 
ample illustrates the economics of the 
operation, although the value of the 
reduced hazard cannot be calculated. 

Wire line cost for a heavy Oklahoma 
rig was 15 cents per ton mile. After a 
regular cut-off procedure was adopted, 
cost was 10 cents per ton mile. Daily 
line usage is about 168 ton miles at 
5000 ft and about 445 ton miles at 
10,000 ft; cost savings are $8.40 per 
day and $22.25 per day, respectively. 

Drilling Fluid Circulation. Studies of 
the hydraulic engineering aspect of the 
circulating system have been reported 
by a number of investigators. It has 
frequently been noted that in general, 
mud circulating systems were not de- 
signed to deliver the maximum avail- 
able horsepower to the bit at the bot- 
tom of the hole. As an example, 250 
hydraulic horsepower are necessary to 
pump 350 gal of average mud per min- 
ute through 5000 ft of 3'%-in. drill 
pipe and ten 2'4-in. bore drill collars. 
If pipe size is increased to 412-in. and 
drill collar bore to 2% -in., requirement 
drops to 80 hydraulic horsepower, and 
the power saved (68 per cent) is avail- 
able to increase the potential energy 
of the drilling fluid at the bit nozzle. 

Drilling engineers have understood 
the foregoing for a considerable period 
of time, but little practical use was 
made of the knowledge, other than as 
an aid in maintaining minimum veloc- 
ity in the mud stream returning to the 


THE PETROLEUM ENGINEER, December, 1953 








ek 








ERRY ( HRISTMAS 





¢ 


* 


«| |APPY NEW \EAR 


THE PETROLEUM ENGINEER, December, 1953 


To obtain more information on products advertised see page E-29 








Oklahoma 


surface. About three feet per second is 
considered minimum annular velocity 
for average conditions. 

Jet bits have provided the contractor 
with a means for converting extra 
horsepower at the bit into additional 
hole per hour and therefore the entire 
mud system is now given considerable 
study from an engineering design 
standpoint. Experience has indicated 
that velocity of the mud through the 
bit nozzle must be about 185 ft per 
second as a minimum if jet-drilling 
conditions are to be established. Even 
higher velocities are preferred. 

As an example of a typical mis-ap- 
plication, a rig might be operating at 
4300 ft, circulating 530 gal per min- 
ute through 42-in. drill pipe, 300 ft 
of 2%-in. bore drill collars, and a jet 
bit with 11/16-in. nozzles. Under these 
assumed conditions, pump discharge 
pressure will be 1225 lb and nozzle 
velocity will be 152 ft per second. The 
attempt to jet-drill will fail in that a 
conventional bit will perform as well 
as the jet bit. 

As an example of a proper applica- 
tion, the same rig is re-equipped with 
2%4-in. bore drill collars and a jet bit 
with 9/16-in. nozzles is run. At identi- 
cal depths and circulating rates, pump 
discharge pressure will be 1223 psi, 
but nozzle velocity of the mud stream 
will be 227 ft per second. If forma- 
tions being penetrated are adapted to 
jet drilling the jet bit will perform 
satisfactorily and drilling progress will 
be more rapid than can be obtained 
with a conventional bit. 

In summary, jet drilling cannot be 
accomplished unless the jet bit is oper- 
ated under jet conditions. The entire 
power plant and mud system of the 
rig must be analyzed to insure that jet 
velocities can be attained. In Okla- 
homa, most contractors agree that jet 
drilling in softer formations can show 
marked improvement as compared to 
conventional drilling; however, further 
study is necessary to fully evaluate the 
economics of the method. 

Oil Emulsion Muds. In years past, 
if the drilling string became stuck in 
the hole, the contractor would “spot” 
crude oil and frequently would be able 
to work the drill pipe loose. It was ob- 
served that as the oil used became dis- 
persed through the mud system, cer- 
tain benefits were obtained. Naturally 
enough the practice has evolved of add- 
ing crude oil or diesel fuel to the drill- 
ing mud prior to any anticipated diffi- 
culty with the hole. 

One contractor consumed an aver- 
age of 22 to 24 bits and 266 rotating 
hours in drilling several 5050-ft holes 
in Logan County, Oklahoma. Straight 
bentonite-caustic-quebracho muds were 
used. On subsequent jobs, 12 per cent 
crude oil was added to the mud. Rota- 
ting time was reduced to 241 hours 
and 17 bits were used. It is estimated 
that the cash saved amounted to at 
least $1750 per well. 

Crooked Hole Drilling. Although 
problems of drilling with reasonable 
speed and economy in the crooked hole 
country of Southern Oklahoma are 
far from being solved, considerable 
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progress has been made. The progress 
is based on an API study of the prob- 
lem and a theoretical approach which 
was developed by Arthur Lubinski. 
Lubinski calculated bit loadings at 
which a given size collar string would 
buckle or bend and thus tend to cause 
the hole to deviate from the vertical. 
At the risk of over-simplification, 
Lubinski’s theory predicted that 8500 
lb only could be run using the popular 
6%4-in. drill collar size, while about 
16,000 lb could be run without buck- 
ling, using 734-in. collars. Actual drill- 
ing experience confirms these figures as 
being accurate. It can be seen that the 
problem of drilling reasonably straight 
holes in “crooked hole” territory re- 
solves itself into two alternate methods: 

1. Run light weight and accept slow 

penetration, as a necessary evil. 

2. “Pack” the well bore so buckling 

and bit wandering cannot occur. 

One contractor has run over-sized 
drill collars (collars that are too large 
to be washed over in the hole being 
drilled) with an observed time reduc- 
tion averaging about 20 per cent. Use 
of such collars, (specifically 8-in. col- 
lars in 9-in. hole) definitely increases 
hazards but where hole conditions per- 
mit, it is felt that the time saved off- 
sets the risk. Use of oil in the drilling 
mud is an essential when over-sized 
collars are employed. 

Fishing Methods. Fishing jobs can 
be minimized but cannot be eliminated. 
Improvements in fishing equipment 
and techniques have aided in over-all 
time reduction. 

“Junk in the hole” has been a con- 
tinual thorn in the side of the drilling 
contractor. With the development of 
a new type magnetic fishing tool, much 
time has been saved in removing 
troublesome metal fragments from the 
bottom of the well bore. The tool is 
equipped with a rotary shoe to loosen 
the junk so it can be picked up and 
held by the magnetic field of the tool 
for removal from the hole. The device 
is available in many sizes and will pick 
up fragments weighing up to 1200 lb. 

One unexpected result from the re- 
cent development of the diamond core 
bit has been the use of diamond set 
tools in fishing operations. Among suc- 
cessful applications are milling out of 
casing, whipstocking and washing over 
stuck pipe and drill collars. 

The free-point indicator is a down- 
the-hole strain gage. It is a recent de- 
velopment and is used to determine the 





The latest trick of the drilling 
trade involves little rubber balls, 
which are shot down one tube un- 
der pressure and come bouncing 
up another, pushing a load of oil 
ahead of them. The balls not only 
promote withdrawal of oil, but 
also keep the pumping tubes clean 
as a whistle, clearing out paraffin 
or anything else which might clog 
them. The rubber balls are pro- 
pelled by natural gas—which is 
recaptured at the end of the round 
trip and used over and over again. 











point at which drill pipe is stuck. Using 
this indicator and various other tools 
designed to utilize the information ob- 
tained, the drill string can be removed 
from the hole at the stuck point and 
the remainder of the string washed 
over and recovered considerably faster 
than previous methods permitted. 

1949-1953—-A Two Well Compari- 
son. Comparative data from two wells 
drilled in a major field of Western Ok- 
lahoma, but separated by four years 
will give some idea how the improve- 
ments in drilling methods and equip- 
ment have increased the speed of well 
drilling over such a short period of 
time. 

The first well drilled, (1949) took 63 
drilling days using 73 bits to a total 
depth of 10,100 ft. Cost per day for 
operating the rig was $1190 or an over- 
all dritting cost of $75,000; total rig 
up time, three days. 

The second weil drilled to 10,100 
ft total depth in 39 days using 55 bits, 
total rig up time used, two days. The 
over-all cost for drilling the well was 
$6V,U00 or $1540 per day. 

It can be seen that rig operating 
costs have increased considerably, but 
this cost increase was more than ab- 
sorbed in the improved drilling rate, 


Conclusion 
As in the past, the drilling rig oper- 
ator and the petroleum industry as a 
whole must continue to search for 
means whereby the over-all cost of 
driliing can be reduced; new methods 
of increasing penetration rates must be 
uncovered. As the search for oil points 
toward deeper horizons, new equip- 
ment must be continually developed to 
successfully drill at greater deptn. The 
oniy way the drilling contractor has 
been abie to cope with the continual 
rise in wages and equipment costs is to 
drill faster; this appears to be the key 
to success for tne industry in the 

future. . 
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Drilling contractors know how important it is to have 
a draw works that is dependable and economical. 
That’s why more and more contractors are buying 
UNIT RIGS. The U-15 model is used more than any 
other make of draw works in its class*. 


To get the facts about the dependability and economy 
of operating a UNIT RIG Draw Works .. . ask the 
drilling contractors who have been using them for more 
than 15 years. 


*Over 1/6 of all draw works in operation today are 
UNIT RIG Model U-15’s. 



















FOR DRILLING TO 7,500 FEET ..... 

Most of the earliest U-15’s manufactured are still in opera- 
tion. The new features of later U-15’s are designed for easy 
adaptation to the earlier models — therefore no U-15 need 


ever become obsolete. For complete. information on the 
U-15 — write for catalog TODAY. 


-£- 
EQUIPMENT cp 


TULSA, OKLAHOMA Usa, 


UNIT RIG DRAW WORKS ARE SOLD THROUGH THESE DISTRIBUTORS IN THE U.S.A. AND CANADA 


BOVAIRD SUPPLY COMPANY HOUSTON OIL FIELD MATERIAL COMPANY HOWARD SUPPLY COMPANY 
IVERSON SUPPLY COMPANY JONES & LAUGHLIN STEEL CORP., SUPPLY DIV. LUCEY PRODUCTS CORPORATION i 
MID-CONTINENT SUPPLY COMPANY NORVELL-WILDER SUPPLY COMPANY OIL WELL SUPPLY DIVISION, UNITED STATES STEEL CORF 


AND OTHER LEADING SUPPLY STORES 
EXPORT SALES—MID-CONTINENT SUPPLY COMPANY, 42 Broadway, New York City. Cable—MIDUNITRIG 
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Water Flood Operations in Davenport Field 


Unitization of this field was one of first in state with exception 
of northeastern area and was first water flood in the Prue sand 


WirH the advent of water injection 
as a means of increasing oil recovery, 
several projects have been put into op- 
eration in Oklahoma in the last five 
years. Most of the projects have been 
in northeastern Oklahoma; but as 
unitization became more generally ac- 
cepted, several fields in central and 
southern Oklahoma were considered 
for development. One of the largest 
fields in this category is the Davenport 
field, which produced at or near the 
economic limit for several years with 
only a few stripper wells. Unitization of 
this field was one of the first outside 
the northeastern area of Oklahoma and 
was the first flood project attempted in 
the Prue sand. 

The Davenport field is near the town 
of Davenport, in Lincoln County, Ok- 
lahoma, and is approximately midway 
between Stroud and Chandler, Okla- 
homa. The two producing horizons are 
the Prue sand and the Layton sand. 
This article is concerned only with the 
Prue sand. 

The Prue sand reservoir is one con- 
tinuous formation, which is divided 
into two pools by a structural low. The 
new, or north, pool was developed in 
1945-46 whereas the old, or south, pool 
was developed in 1924-26. This dis- 
cussion will only relate to the old pool. 

The discovery well in this field was 
the Morgan and Flynn-Smith No. 1, 
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FIG. 1. PROPOSED development of Stage 


located in the SW SW SE, Section 34, 
Township 15 North, Range 5 East. 
This well was completed in September 
1924, with an initial potential of 300 
bbl of oil per day. The well was later 
known as Magnolia Petroleum Com- 
pany’s M. & F. Sporleder 1. The en- 
tire field was developed by July, 1926, 
after approximately 198 wells had been 
completed in the Prue sand and 6 wells 
completed in the Layton sand. 
Unitized operations and water in- 
jection have resulted in the Davenport 
field becoming one of the most promis- 
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2 of Davenport unit. 


ing prospects in the state and should 
recover much of the oil which had 
heretofore been considered lost. 


Geology 

The Davenport field is in Section 2, 
3, 10, and 11 of Township 14 North, 
Range 5 East, and Sections 34 and 35 
of Township 15 North, Range 5 East, 
all in Lincoln County, Oklahoma. 

Geologically the field is between the 
Nemaha Ridge and the Ozark uplift. 
The region between these two prom 
nent features is sometimes called the 
eastern Oklahoma platform. The Pent- 
sylvanian rocks generally dip west 
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away from the Ozark Uplift. The Prue 
sand is a member of the Cherokee 
Group, Des Moinesian Series, of Penn- 
sylvanian Age, and is sometimes called 
the Bixler, Squirrel, or Perryman sand 
in nearby areas. The thickness varies 
from 15 ft on the edge to more than 
100 ft in the center of the structure. It 
is a fine-grained, micaceous sand of 
fairly uniform grain size. The average 
subsurface depth of the sand is 3325 
ft. In the Davenport field, the Prue 
sand is immediately overlain by a coal 
streak of two to seven feet in thickness. 

The structure in this field is a domal 
type, closed reservoir, and is known to 
pinch out only on the east edge of the 
producing limits. The north edge is 
believed to be continuous with the 
North Davenport field, and the south 
edge may be continuous into the South 
Davenport field. On the west side, the 
structure pinches out, but does so out- 
side of the Unit area boundary. During 
development, it was found that the 
upper 40 ft of the sand zone contained 
gas in the center of the field. The gas- 
oil contact is estimated to be 2535 ft 
subsea, while the oil-water contact is 
found at 2600 ft subsea. 


Reservoir Characteristics 


During completion of new wells for 
the water flood project, cores were 
taken in the Prue sand. Rotary cores 
were cut through the gas cap, where 
present, to the gas-oil contact. After 
casing was set, the remaining sand was 
cored with cable tools. These cores 
were taken using either water or oil 
as the coring fluid. All cores were sub- 
mitted for analysis. Coring of the gas 
cap was used to determine if migration 
of oil into the gas cap had occurred. 
No major evidence of migration was 
found. 

A summary of the reservoir charac- 
teristics, determined by core analysis 
and other laboratory tests, is as follows: 


Porosity, per cent of sand 


MN eee 22.4 
Permeability, horizontal, 

millidarcys ......................- 63. 
Permeability, vertical, 

millidarcys AC eee 33 
Residual Oil Saturation, 

per cent of pore space 25.0 
Interstitial Water Saturation, 

per cent of pore space 26.6 
Estimated Initial Formation 

Volume Factor _. 1.2 


Estimated Present Formation 
Volume Factor .._ . ” ay 
Gravity of Oil, °API @ 60° 45 
Viscosity of Oil, cp @ 
bottom hole temperature 
Bottom Hole Temperature, °F 


The interstitial water saturation at 
75 psig was determined by the capil- 
lary pressure method. The results cor- 
related very closely to the water satura- 
tion figure obtained on cores recovered 
while using oil as the coring fluid. 


Field History 


_ The Davenport field was discovered 
in 1924, and developed during the 
period of 1924 to 1926. As the Prue 
sand was the more prolific of the two 
productive formations, a majority of 
the wells were completed in this zone. 
The Layton sand is found at a subsur- 
face depth of 2600 ft while the Prue 
reservoir is approximately 3325 ft. 
The field was drilled with rotary 


1.220 
81 


tools and the common practice was to 
set Casing on top of the sand zone and 
complete in the open hole. A program 
of 10-acre spacing was adopted by all 
operators. Generally the wells were 
shot with varying amounts of nitro-gly- 
cerin and a slotted liner was then set 
on bottom. No conservation was in ef- 
fect and both gas and oil were pro- 
duced to capacity. The initial potentials 
varied from 20 bbl to 1000 bbl of oil 
per day. Gas production on the crest 
of the structure varied from 1,500,000 
to 35,000,000 cu ft per day. A study of 
the decline curves of various leases in 
this field reveals that 60 to 70 per cent 
of the primary oil production was re- 
covered during the first three years of 
operation. 

The wells in the Davenport field 
flowed for approximately one to five 
years and then required artificial lift. 
The most common practice was to use 
a central power unit with a rod line 
jack on each well. Several of the stand- 
ard rig fronts were used as surface 
pumping equipment up to the date of 
unitization. 

Unitization proceedings were first 
started in 1947, when various operators 
began to study the possibilities of water 
flooding the Prue reservoir. At that 
time, five major companies were oper- 
ating in the field. These were Mag- 
nolia Petroleum Company, The Texas 
Company, Gulf Oil Corporation, Sin- 
clair Oil and Gas Company, and the 
Skelly Oil Company. A participation 
formula was developed and the Unit 
became effective on March 1, 1950, 
with Magnolia as unit operator. This is 
a voluntary unit, of working and 
royalty interests, which contains 2170 
surface acres. As of this date, the 
royalty interest under 2165 of the total 
2170 acres, or 99.8 per cent, have 
signed the voluntary unit agreement. 
The remaining interest holders have not 
been located. A map of the Davenport 
unit is shown in Fig. 1. 

The unit contains 2170 surface acres 
of which 1890 were considered pro- 
ductive during primary operation. The 
cumulative production, as of the date 
of unitization, was 12,198,508 bbl, or 
a recovery of 6454 bbl per acre. The 
total number of wells in the field on 
that date, including producing wells, 
temporarily abandoned wells, salt water 
disposal, and gas injection wells, was 
109. 

Since accurate determination of acre- 
feet in the reservoir was not possible, 
due to a lack of reservoir information, 
an alternate method of deriving a par- 
ticipation formula was used. The 
formula included four factors with 
equal weight to each. These were: 


1. Number of producing wells 

2. Proved productive areas 

3. Cumulative oil production 

4. Present daily production 
The participation interest of each lease 
was calculated on this basis. 

To prevent any particular individual 
company or royalty interest from reali- 
zing an immediate decrease in current 
income by virtue of unitization, two 
formulas of participation were used. 
The first, known as “Exhibit C,” was 
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based only on the percentage of the 
total daily oil production from the field 
which was 337 bbl per day. This 
formula was effective until the unit 
produced an average of 500 bb! of oi! 
per day for a 30-day period. Upon com 
pletion of this requirement, the par 
ticipation changed to “Exhibit C-! 
which was derived by the four-facto: 
method. All capital expenditures fo. 
development of the project were pro 
rated by “Exhibit C-1,” while the op 
erating expense was shared under “Ex 
hibit C” until the designated daily oil 
production had been reached. 


Pilot Flood Project 


Upon completion of the unitization 
proceedings, and the designation of 
Magnolia as unit operator, a pilot flood 
project was initiated using six water 
injection wells and two producing 
wells. This arrangement resulted in two 
connecting 20-acre, 5-spot patterns for 
the pilot flood. A water supply well was 
drilled to a total depth of 1500 ft sub 
surface, and a water distribution sys 
tem was installed. 

As the pilot flood project was ex 
perimental, the location of the pilot 
flood area was selected so as to utilize 
as many of the existing producing wells 
as possible. Three new input wells were 
drilled, however. The other three input 
wells were converted from producers 
by cleaning out with cable tools and 
cementing liners at the gas-oil contact 
in the Prue sand. The two producing 
wells were also cleaned out, but the 
liners were set on bottom and not 
cemented. During the drilling of the 
three new wells, the Prue sand was 
cored and analyzed. The pilot flood 
area is shown on Fig. 1. 

An ample supply of salt water was 
available for the pilot flood project be- 
tween 900 and 1500 ft in the supply 
well, No. 113. The well was equipped 
with a Reda pump capable of produc 
ing 4800 bbl per day. The supply well 
produced into a 1600-bbl redwood 
tank, after which it then passed through 
a distribution system to the six input 
wells. All injection was by gravity, and 
the average daily injection rate for the 
project varied from 2000 to 3500 bb! 

The first water was injected into the 
pilot flood area on July 7, 1950. Du 
ing that month, injection commenced 
into two wells, while during August, 
1950, four wells were added for input 
service. 

In order to more accurately evaluate 
the results of the pilot flood, the re 
action of producing wells surrounding 
the input wells was also studied. This 
gave a total of 120 acres in the pilot 
area. The porformance of the pilot 
flood is shown in Fig. 2. 

The oil production from the 12 pro 
ducing wells in the pilot flood area in 
creased from 28 bbl per day in March 
1950, to 728 bbl per day in July 1953 
The water production has increased 
from 3 to 83] bbl per day over the 
same period. The produced water to 
oil ratio for July 1953, was 1.141 to | 

One problem encountered in the 
pilot flood operation was that of early 
water cut. Water break-through was 
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FIG. 2. GRAPHIC history of Pilot flood area of 


FIG. 3. GRAPHIC history of total unit of 
Davenport unit water flood project. 


Davenport unit water flood project. 





observed on the inside pilot flood pro- 
ducers when the reservoir was approxi- 
mately 70 per cent filled. 


Field Flood Project 


Due to the size of the unit and the 
large investment required to com- 
pletely develop the flood project, it was 
decided to divide the unit into stages 
and complete the work in three to four 
years. The Stage 1 area included 580 
acres and the subsequent stages were 
to be determined by the performance 
of Stage 1. 

The development of the Stage 1 area 
began in December, 1951, and was 
completed in October 1952. The de- 
velopment program consisted of utiliz- 
ing alternate rows of wells for input 
and producers. This development en- 
tailed the drilling of 7 producing wells, 
8 water input wells, and 3 water supply 
wells. Also, 20 wells were worked over 
to be producing wells and 19 wells were 
worked over for conversion to water 
input. This gave a total of 38 producers, 
33 water input, and 4 water supply 
wells for the Stage 1 area. The history 
of the Stage 1 flood is shown in Fig. 3. 

It was decided to use electrical power 
for all pumping unit prime movers and 
water supply wells. Therefore, an ex- 
tensive electrical distribution system 
was required to service all wells. An 
electrical service company supplied 
power to a central point of the unit 
area, and the distribution system was 
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begun from this point. The power was 
suplied at 12,500 v and was stepped 
down to 440 v for service in the field. 

The original pilot flood water dis- 
tribution system was revised and ex- 
tended to service the additional water 
input wells. A main distribution line 
was installed extending north and south 
through the field. East-west service lat- 
erals were connected to the main line 
and the individual well laterals were 
installed. The injection water is regu- 
lated and metered at the wells. The sys- 
tem is so constructed that any service 
lateral may be shut off without disrupt- 
ing the remainder of the system. A 
typical input well installation is shown 
in Fig. 5. 

Four water supply wells are used for 
the Stage 1 area and each well is capa- 
ble of producing approximately 9000 
bbl per day. The wells are spaced ap- 
proximately one mile apart and are 
producing from an average depth of 
1750 ft. The supply wells are equipped 
with 97% hp FR-300 Reda pumps. 
Operation of each well is controlled by 
a liquid level switch installed on the 
water storage tanks. The wells produce 
directly into the water storage tanks. 

A water storage station was built on 
the highest point of ground elevation 
in the unit. Two 5000-bbl redwood 
tanks were erected for storage. The 
four water supply wells produce into 
the central storage tanks, from whence 
water enters the distribution system. 


This is a partially closed system with 
an oil seal maintained in the storage 
tank. Fig. 4 is a distribution system. 

Injection was commenced into the 
water input wells as soon as the drill- 
ing or workover operations were com- 
pleted. Therefore, the daily average 
injection rate was increasing continu- 
ally during the development period. 
After all wells were completed, the 
daily injection rate for the 33 input 
wells in Stage 1 varied from 20,000 to 
21,000 bbl. The entire system is oper- 
ated on gravity injection. 

Oil production from the Stage 1 area 
has been gratifying. The unit daily 
average oil production is now 1250 
bbl with a produced water-oil ratio of 
1.32. This increase is continuing and 
should reach a peak in approximately 
twelve months. A record of the daily 
oil and water production is shown in 
Fig. 3. 

All producing wells in the Stage | 
area have been equipped with individ- 
ual pumping units replacing the stand- 
ard wooden rig fronts and central 
powers. These units have a gear re- 
ducer rating of 160,000 in.-Ib at 20 
spm and are driven by 20 hp splash- 
proof electric motors. The subsurface 
equipment and the speed of operation 
are varied to conform with the increas- 
ing fluid production from the wells. A 
pumping unit installation is shown in 
Figure 6. ] 

The oil tank storage was consoli- 
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ELIMINATE 
ON DRILL STEM TESTS 


JOHNSTON 
HYDRAULIC TESTER 


Lets You "CRACK THAT VALVE” on Bottom 





@ Just as above ground you “crack the valve” to 

ease pressure release, the Johnston Hydraulic Tester 

Opening in stages during two to four minutes elimi- 
// hates shock to formation, pipe and instruments. 


/ — @ Less water cushion is required; damage to hole 
wall is lessened. More positive 
interpretation of test zone 
productivity is possible. The 
drill pipe weight opens the 
Tester; removing the weight 
closes it. 


@ “Crack that Valve” and 
not the formation by using 
the Johnston Hydraulic Tester. 
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HOUSTON e LOS ANGELES 
Export Division: 3035 Andrita St., Los Angeles 65, California 
SERVICE BRANCHES IN ALL ACTIVE AREAS 
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FIG. 4. PROPOSED development of Stage 2 of Davenport unit. valves. A picture of Unit Battery No. 
5, NE/4 Section 3, Township 14 North, 
Range 5 East, is shown in Fig. 7. 
Corrosiveness of the supply water 
and produced water is being deter- | 
mined by test coupons installed in the F 
distribution system. The coupons are 
FIG. 5. INPUT well installation, Withdrawn periodically and an analysis 
made. The data collected to date indi- e 
cate that the maximum corrosion rate is 
in the water injection system is very tc 
slight, approximately 1 mill per year, 9 
° and that the use of a corrosion inhibi- a 
tor is not necessary under present oper- 
ation conditions. At the indicated cor- 
rosion rate of 1 mill per year, a maxi- 
mum of 65 Ib of iron per 100 ft of 6-in. ‘ 
pipe per year will be removed from C 
the lines and carried into the injection . 
water. -? 
Analysis of the supply water is shown th 
below: h 
PPM " 
Carbonate — 
Bicarbonate 44.0 tl 
Sulfate 1,679.0 d 
Chloride 87,000.0 
Iron 11.0 0 
Calcium 8,210.0 0 
Magnesium 2,853.0 ° 
Sodium 42,410.0 N} 
Total Dissolved Solids a 
weighted 145,382 | 
Specific Resistivity ; 
(Ohms/m) = 0.066 @ 78 F n 
Specific Gravity = 1.049 @ 78 F ‘ P 
Ph 5.85 
Miscibility tests of the produced b 
water and the supply water were also , 
made. Laboratory data indicate that the f 
waters are miscible in varying propor i 
tions without any harmful effect. How- ‘ 
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FIG. 7. UNIT battery No. 5 Davenport unit water flood project. 








FIG. 8. PUMP and collection tank for produced water gathering system. 


ever, it was noted that the supply water 
is near the saturation point with respect 
to calcium sulfate. This may resuit in 
gypsum depositions and require a treat- 
ment of sodium hexametaphosphaite. 


Operational Problems 


_ Several of the problems encountered 
in this project are worthy of mention. 
One of the first was the interpretation 
of gamma ray-neutron logs. During the 
producing life of the original wells in 
this field, a highly radioactive material 
had been deposited on the sand face 
at the well bore. This seriously affected 
the well logs and made interpretation 
difficult. Radioactive logs were made 
of several new wells to serve as a guide 
or key. Then cross sections were con- 
structed on diagonals through the field 
and various sections in the sand corre- 
lated. This provided a very accurate 
means for determining casing or liner 
seats and net effective pay. 

Another problem encountered has 
been the high water cut in the early 
life of the producing wells. This was 
first believed due to channelling of the 
injection water, but was never sub- 
‘tantiated. Input profile surveys were 


conducted, using both radioactive 
tracer material and the resistivity meas- 
urement of a fresh-to-salt water inter- 
face. Both methods indicated fairly uni- 
form input distribution over the well 
bore in most cases. Where channelling 
below the water-oil contact was sus- 
pected, the input wells were plugged 
back to a point above the contact. 
However, no major changes were 
affected in water production. 

The use of fluorescein dye was em- 
ployed as a channel tracer. The mate- 
rial was never found, however, in the 
producing wells and it was concluded 
that the dye was absorbed within the 
sand. 





The U. S. oil industry spends 
more than $300 million a year on 
seismographic studies. These spe- 
cial surveys are necessary before 
drilling locations can be chosen. 
They are part and parcel of the in- 
dustry’s 24-hour-a-day job of find- 
ing more oil for the wings and 
wheels of America. 
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As efforts to locate the cause of early 
water cut were not successful, it was 
decided that close observation would 
be made of the pilot flood producins 
wells to notice any deviation from pre 

dicted performance. It has been found 
that after the producing wells reach : 
peak oil production, and water break 

through occurs, an extended period o! 
fairly constant oil production at a re 

duced rate is experienced. This is con 

trasted by the predicted sharp declin« 
in oil production and rapidly increasin 

water production. 

Another problem encountered is that 
of maintaining the required wate: 
jection rate at each well. The use of 
small acid treatments have proved 
beneficial in increasing the rates to the 
desired amount. The reduction of the 
input volume must be attributed to a 
partial plugging action within the well 
bore. Where new wells are completed 
with cable tools, it has been found ex 
pedient to wash the sand face with a 
small amount of mud acid before in 
jection commences. 

























































Future Development 


The development of the Stage 2 are 
of the Davenport Unit is scheduled to 
begin in the early fall of 1953. This 
area will cover 425 surface acres, and 
should be completed by April, 1954 
The area to be developed is shown o1 
the field map, Fig. 1. 

The development of Stage 2 will r« 
quire the drilling of 17 water input 
wells, 14 producing wells, and one 
water supply well. The workover of 
19 wells will be required, of which |! 
will be converted to water injection 
wells. Upon completion of this work 
the flood will cover 1005 surface acre 
and will include 5 water supply wells 
62 water injection wells, and 59 oil 
producing wells. It is anticipated that 
the daily average water injection rate 
at the completion of Stage 2, will be 
approximately 45,000 bbl. 

The remaining acreage will be de 
veloped as Stage 3 and should be con 
pleted by mid-year of 1954. As some 
portions of the unit are questionable a 
to water flood value, the ultimate num 
ber of wells or acres cannot be pre 
dicted. It is anticipated however, that 
90 to 100 water input wells will be re 
quired with a similar number of pro 
ducing wells. 
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Hydraulic Fracturing 
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Boon to Oklahoma’s Oil Industry 





Process has stimulated operations and substantially 
increased the recoverable reserves in the state 


J. B. OAKLEY, JR. 





HyDRAULIC fracturing — probably 
the outstanding research development 
in the oil-producing industry in the 

















2 + 20} 
past 20 years — has found one of its 5 | " 
principal applications in the tight 2 | = tk scenliintiniiaine™e 
sandstone formations of Oklahoma. ns Gee dees Sl | . 
The result has been to create new in- | 
terest among oil men in the state’s oil 0. RE EN SS ee Lene Leen 
potential, thereby arresting a down- = we PE A eS De ae ne 


ward trend in activity that had long 
been apparent. 

Not since the boom days of the great 
field discoveries in Oklahoma and the 
introduction of rotary drilling has any 
one development had as much impact 
on the state’s oil industry. It has been THOUSAND 
stated — and appropriately so — that yee 
fracturing is to Oklahoma what acid- 
ization is to Kansas and West Texas. 
This technique to stimulate production 
from oil and gas reservoirs has become 
acommonly-accepted completion prac- 
tice in many Oklahoma fields, and it is 
also reviving production from many 
old fields once thought nearly depleted. 

The history of oil in Oklahoma is a 
fascinating story that is familiar to 
many oil people. The state’s first com- 
mercial producer was the Nellie John- 
stone No. 1, completed on April 15, 
1897, on land that is now within the 
city limits of Bartlesville. Several im- ol -— 
portant fields were found prior to [1945 < = A | 258 
1907, when Oklahoma became a state. 


FIG. 1. NUMBER of wells drilled in Oklahoma as per cent of 
total drilled in United States. 
























AVERAGE DAILY OIL PRODUCTION-BARRELS 











FIG. 2. PRODUCTION curve of state of Oklahoma. 
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Avant in 1904 and Glenpool in 1905.. 


After statehood, Oklahoma _ experi- 
enced one of the most intense oil ex- 
ploratory and development campaigns 
in the history of the industry. 

The rush had begun by 1912 when 
Cushing was discovered, followed by 
Healdton in 1913 and Hewitt in 1919. 
The flush era was capped in the 1920’s, 
with Earlsboro in 1924, Seminole in 
1926, and Oklahoma City in 1928. 
Oklahoma was established as a major 
oil-producing state. Its peak produc- 
tion was recorded in 1927, when nearly 
278,000,000 bbl were extracted from 
the earth. 

By 1930, most of the present major 
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discovered. The main producing areas 
had been so thoroughly explored that 
for the most part, only minor fields 
remained to be discovered in the east 
ern half of the state. Oklahoma’s oil- 
producing rate was declining, and it 
was a continual fight to try to arrest 
this decline. With few exceptions, the 
trend was decidedly downward. Even 
during the war years, with U.S. de- 
mand for oil at new highs, Oklahoma 
production continued to slump. 

Some degree of recovery was ex- 
perienced in the post-war years, when 
drilling restrictions were finally re- 
moved. But it remained for hydraulic 
fracturing to provide the real stimulus 
to oil activities in the state. 

This technique is a process of arti- 
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BECAUSE YOU DON’T 
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Why there are Fewer piston | 


in the “graveyard” today 


Before Mission pioneered this long- 
life mud pump piston with replaceable 
rubbers, slush pits and oil field “graveyards” everywhere had thousands of 
dollars worth of good piston bodies just rusting away. The rubbers had worn 
so the entire piston... body, rubbers and all... was worthless. 


Mission Mud Pump Pistons immediately became the leader because they 


introduced important savings in time, money and materials. 


With Mission Pistons, renewal costs are reduced three ways: (1) the 
extremely long-life, rugged rubbers make replacement less frequent; (2) it’s 
easier to replace Mission Piston rubbers because you don’t have to remove the 
piston from the rod; (3) it’s cheaper because you don’t throw away a Mission 
Piston when the rubbers are worn. Mission Piston bodies will wear out 


several sets of replacement rubbers, and the wear groove in the piston body 





flange indicates when the piston body should be replaced. 


You can be sure that Mission Pistons are the most perfect that careful 
engineering can make . .. the best money can buy! Available in all supply stores. 
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Oklahoma 


ficially creating and extending frac- 
tures by injecting liquid under pressure 
into an oil or gas-bearing formation. 
The fractures are then propped open so 
that flow channels are formed to pro- 
vide an easier path through which the 
fluids can flow to the well bore. 

The process was made commer- 
cially available to the industry in the 
spring of 1949, and in the last four 
and one-half years, it has gained wide 
acceptance as an extremely important 
phase of well completion and workover 
techniques in most parts of the state. 


The first fracturing treatments were 
predominantly 800 gal treatments of gel 
containing from one-half to one pound 
of sand per gallon. Subsequently, treat- 
ments grew larger and sand concen- 
tration became as high as five pounds 
per gallon. With the advent of viscous 
oils as the fracturing fluid, it became 
advantageous in many cases to use 
more liquid with a lower concentration 
of sand and still transport large quanti- 
ties of sand into the created fracture. 
Treatments have now been performed 
which use as high as 100,000 Ib of sand 
in 100,000 gal of liquid. The present 
average treatment is between 3000 and 
4000 Ib of sand in 3000 to 4000 gal of 
liquid. 

From its inception, fracturing found 
popularity with independent producers 
who were operating in the shallow pro- 
ducing area of northeastern and east 
central Oklahoma. The process was 
used as a work-over technique on low- 
productivity wells where the sands were 
extremely tight and other stimulation 
methods were inadequate. The out- 
standing results of this type treatment 
also stimulated drilling activity in and 
around nearly depleted fields where 
previously the sands had been too tight 
to offer favorable economic induce- 
ment for drilling. There are more rigs 
now in the older producing areas of the 
state than there have been for many 
years. 

Fracturing also found immediate 
favor in the southern Oklahoma area 
where an active play was under way to 
develop deeper producing horizons, 
namely, the Deese and Springer sands 
of Pennsylvanian age. Quite frequently 
though, these sands were found to have 
a low productivity and many of the 
wells were abandoned as dry holes, 
plugged before payout of investment 
costs were realized, or required an ex- 
cessively long time to pay out. Frac- 
turing in many cases completely 
changed marginal drilling prospects to 
attractive ventures with short payout 
time. 

That fracturing has indeed had a 
significant effect on the oil industry in 
Oklahoma is illustrated by Fig. 1. The 
oil industry as a whole has been very 
active since World War II, so in order 
to evaluate Oklahoma’s position with 
respect to the industry, the number of 
wells drilled in Oklahoma since World 
War II has been plotted as a per cent 
of the total wells drilled in the United 
States. Even though most of the larger 
fields in the state were discovered 
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FIG. 3. PRODUCTION curve, Northeast 
Roady field, Oklahoma. 








prior to 1930, Oklahoma’s portion of 
total wells drilled has risen from 9.4 
per cent in 1945 to 15.2 per cent antici- 
pated for 1953, based on figures for 
the first six months of the year. 

It is seen in Fig. 2 that the state’s 
daily production has risen 136,000 
bbl of oil per day or 33 per cent from 
1949, based on the first six months of 
1953. It is realized that many factors 
are responsible for the increased drill- 
ing rate and increased producing rate; 
but, one of the major factors has been 
the development and utilization of the 
hydraulic fracturing process. 

To date, over 30,000 fracture jobs 
have been performed in the industry. 
Approximately half of these have been 
performed in Oklahoma. Even though 
fracturing is being more widely used 
everyday and is finding greater appli- 
cation in the various oil-producing 
states, over one-third of these jobs are 
currently being performed in Okla- 
homa. 

Fig. 3 illustrates how fracturing 
alone has affected an example field in 
Oklahoma. The curve is a daily average 
per well producing rate curve for the 
Northeast Roady field in the Golden 
Trend area of south central Oklahoma. 
Production is from Deese sands which 
are characteristically limey and shaley 
sands found in thin, lenticular beds. 
The field was discovered in 1949, and 
by early 1951, sixteen wells had been 
completed as oil producers. The first 
fracture treatment was performed in 
November, 1952, by which time there 
were 21 wells producing in the field. 
It will be seen that the daily average 
producing rate had declined from a 
high of 74 bbl of oil per well soon 
after discovery of the field to approxi- 
mately 23 bbl of oil per well when the 
first fracture treatment was performed. 
Maximum allowable during most of 
this period was 75 bbl per well per 
day. 

By July of 1953, essentially all wells 
in the field had been fractured and the 


daily average producing rate per welj 
has been doubled by this workover pro. 
gram. The production curve discounts | 
oil production from new wells drilled 
subsequent to the first fracture treat. 
ment. It is obvious from this curye 
that either the ultimate recovery of the © 
field will be significantly increased, ag 
is the case in many similar fields, or 
else, the oil will be recovered in cop. 7 
siderably less time. Either alternative — 
represents a_ significant additional 
profit from the operation of the field, 
The above figures are based on actual 7 
pipeline runs and represent the field 
as a whole rather than a well or a lease 
within a field. : 

Similiar conditions are being ex. © 
pressed in other fields and areas within © 
the state, although other locations are 
more difficult to illustrate because 
fracturing workover program results 
are clouded by the fact that all wells 
are not treated, that new wells are 
drilled, or that the fracturing program 
stretched out over a longer period of 
time. 

One of the interesting aspects of 
fracturing in the Northeast Roady field 
is that the success of treating this sand 
prompted the drilling of seven addi- 
tional edge locations which were pre- 
viously thought to be outside the effec- 
tive productive limit of the field, inas- 
much as production had not been ob- 
tained in commercial quantities with- 
out hydraulic fracture treatment. 

Not all wells respond to fracture 
treatment nor are the beneficial results 
always apparent as in the above illus- 
tration; however, the increased activity 
of oil operators in certain areas, the 
hard cash being invested daily in drill- 
ing new wells in areas _ previously 
thought to be marginal, and the work- 
over of old wells that are approaching 
their economic limit of production, 
are all mute testimony to the vitalizing 
effect fracturing has had on the oil 
industry in Oklahoma. 

Independent as well as major opera- 
tors are revising the standards formerly 
used in evaluating various possible oil 
productive horizons throughout the 
state. The buying, selling, and aban 
donment of marginal and depleted 
properties have taken on new consid 
erations. Leasing activity is more pro- 
nounced and service companies are 
very busy. In short, today’s oil activi- 
ties in Oklahoma are moving at a faster 
pace and competition is keen. 

In summary, it is apparent that 
hydraulic fracturing has not only re- 
sulted in a marked stimulation of 
leasing, drilling, and oil production in 
Oklahoma, but has also substantially 
increased the recoverable reserves. It 
is accomplishing this by extending the 
life of old producing areas as well as 
the development of areas not previ 
ously considered commercially pro- 
ductive. In view of these facts, it 18 
believed that the oil industry in Okla- 
homa will continue to experience In- 
creased activity in the future with 
hydraulic fracturing serving as a major 
contributing factor. xat 


THE PETROLEUM ENGINEER, December, 1953 












estecta +e Ft 
Fe @ FR hHF?: 
a % ° : 


So ne byshonms 29 a Henn Bis one 5 as 
5 ae OR ne 8 ef oe Oe BE ey Me 


4 cee tap reee Lyk ae Rae HE 80 PR ewe Be 








54334442 


Top: This view of the Wilson Super 
Titan "66" compound shows Dia- 
mond sextuple and quadruple 
roller chain. The Super Titan rig on 
location in Ventura, California, is 
believed to be the world’s largest 
drilling rig. 





Right: The transmission view of 
the Wilson rig shows quadruple 
ond double Diamond Roller 
Chains, Diamond Chain engineer- 
‘ng staff co-operated with Wilson 
many years ago to help perfect 
and successfully manufacture the 
first chain drive transmission drill- 
iT rig. 
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When a manufacturer has been building oil 
winches and drilling rigs for 30 years, lik 
Wilson Mfg. Co., you can be sure that th 
reputation and success is backed by top-n 
product performance. 

One major reason for this outstanding perfo 
ance is the uncompromising selection of lea: 
proven, quality components that lend credit to th 
Wilson equipment of which they are a part. 

Diamond Roller Chains have been first choic« 
Wilson equipment since their first chain drive 
mission drilling rig went into service. They deli 
the smooth, long life, economical service 
Wilson demands. 

Because of their high uniform quality, improv: 
wear resistance and greater strength, Diamon¢ 
Chains provide the matchless dependability oil men 
must have for profitable drilling. 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 


Dept. 441, 402 Kentucky Avenue, Indianapolis 7, Indianc 
Tulsa Office: 2238 Terwilleger Blvd. 
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Drilling Mud Practices 


Thick Atoka shale section encountered at shallow 


depth requires early and exact control of muds 


R. D. BLAICHER 


DRILLING the Atoka shale (Penn- 
sylvanian) is the most important fac- 
tor influencing drilling mud prac- 
tices in Coal County, Oklahoma. The 
Atoka shale is treacherous and, when 
drilled with high water loss muds, will 
cave badly. Mechanical factors result- 
ing from drilling with drill pipe in 
compression aggravates shale erosion 
and the enlarging of the hole. High 
viscosity, low gel strength muds, par- 
ticularly humic type oil-emulsion 
muds, aid in preventing and overcom- 
ing the accumulation of cuttings and 
cavings in the enlarged sections of the 
hole, thereby reducing the incidence of 
stuck drill pipe. 

Drilling mud programs in Coal 
County, Oklahoma are modifications 
of the programs used throughout the 
South Central part of the state. Mud 
design and maintenance are influenced 
by the drilling of long sections of 
steeply dipping formations. A thick 
Pennsylvanian shale section, that in- 
cludes the major portion of the for- 
mation encountered, overlies rocks of 
Mississippian, Devonian-Silurian and 
Ordovician Age. The mechanical as- 
pects of drilling techniques are import- 
ant factors in hole performance while 
drilling these long Pennsylvanian shale 
sections. 

The widespread occurrence of gas in 
shallow Pennsylvanian sands, particu- 
larly in the Atoka Formation, is well 
known throughout this area. For many 
years several fields have been produc- 
ing gas from these shallow sands. More 
recently, deep tests indicate good pos- 
sibilities of oil production from several 
formations of pre-Atoka age. The 
Simpson Group (Ordovician), found 
at depths varying from 6800 to 12,000 
ft, is the usual objective of most deep 
tests. 

Mud control is initiated at depths 
depending upon hole conditions. Con- 
trol of filter loss and viscosity is nec- 
essary when free movement of the 
drill pipe in the hole shows signs of 
becoming restricted. The thick Atoka 
(Pennsylvanian) shale formation caves 
badly when drilled with a high filter 
loss mud. As this shale is near the sur- 
face, mud treatment to reduce filter 
loss and increase viscosity is started at 
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drilling depths of 1000 to 2000 ft. The 
muds are maintained at a weight of 
10.0 lb per gal., viscosity of 70 to 330 
sec, API, low gel strengths (Stormer) 
and less than 5 cc API filter loss. Hole 
enlargements in the shale sections, 
caused by high filter loss mud or ero- 
sion by the drill pipe, promote the 
accumulation of cuttings and cavings. 
The material accumulated in the en- 
larged part of. the hole may later 
slough into the hole causing trouble on 
trips and stuck drill pipe. Low gel 
strength muds are used to reduce or 








TABLE 1. Average properties of a Coal 
County drilling mud. 





Depth-feet...... 1688 4265 5227 6152 6804 7338 7675 


Weight-lb/gal... 9.5 9.5 9.8 9.7 9.7 10.2 10.2 
Viscosity-sec., 

[ae 35 44 64 85 1381 152 207 
Initial gel-grams. 0 0 0 0 0 0 ! 


0 
10 min. gel-grams 0 10 15 5 15 10 20 
Filter loss-ce, 
AP . 8.8 8.4 5.6 4.8 5.2 4.8 4.4 
pH, indicator... 10.09.5 10.0 10.5 10.5 10.5 10.0 








TABLE 2. Properties of successful Coal 
County oil emulsion mud. 





Depth-feet...... 2752 4795 7065 8190 9428 10677 11849 
9.8 


Weight Ib/gal... 9.7 9.9 10.2 10.3 9.7 9.9 8 
Viscosity-sec., 

See 60 260 295 302 117 192 270 
Initial gel-grams. 0 0 0 0 0 0 0 
10 min. gel-grams 0 30 35 20 15 2 20 
Filter loss-ce, 

|e 3.0 3.0 2.63 0 3.0 


Oe Be 
pH, indicator... 11.5 11.5 9.59.0 10.09.5 9.5 
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prevent these accumulations. Shale 
erosion and hole enlargements are ag- 
gravated when drill pipe is carried jn 
compression. High mud viscosities and 
proper gel strength control are often 
required to transport abnormal quan. 
tities of shale. 

High formation pressures are not 
common in the area. Mud weights re. 
sulting from normal formation solid 
build-up and water additions are ys. 
ually sufficient to control formation 
pressures. When drilling below the 
shale formation, however, a_ small 
amount of barite may be required to 
maintain mud weights of 10.0 to 10,2 
lb per gal. 

Loss of circulation is not severe, al- 
though some mud may be lost to the 
formation when mud weights are 9,9 
lb per gal. or more. Treating the sys- 
tem with 2 to 3 lb per bbl of lost cir- 
culation material and reducing pump 
volumes will usually overcome these 
losses. 

Fresh water bentonite mud is the 
most commonly used drilling fluid in 
the area. The mud is treated with caus- 
tic soda and tannin or humic thinners 
to obtain the desired gel strength and 
filter loss properties. Calcium and s0- 
dium salt contamination of the drilling 
mud usually originates in the make-up 
water. Contamination is slight, how- 
ever, and organic thinners are usually 
capable of counteracting the effect of 
these salts. Average properties of a 
Coal County drilling mud are shown in 
Table 1. As mentioned before, vis- 
cosity of the mud was increased and 
filter loss reduced as hole conditions 
became difficult. Gel strengths were 
controlled with caustic soda and tannin. 

Oil emulsion muds are ideally suited 
to the drilling conditions encountered 
in this area. On a recently completed 
wildcat well, an emulsion mud was 
used + successfully to penetrate the 
longest section of Atoka shale ever 
drilied in Southern Oklahoma. The 
diesel oil-emulsion mud was prepared 
at a depth of 2000 ft and maintained 
for 208 days while drilling to a total 
depth of 12,000 ft. An oil content of 
10 to 15 per cent by volume was main- 
tained in the mud while drilling to the 
intermediate casing depth of 8400 ft. 
While drilling below the intermediate 
casing to a depth of 10,000 ft, the oil 
content was increased to 20 per cent 
by volume. From 10,000 ft to total 
depth, the oil content in the mud 
varied from 5 to 10 per cent by vol- 
ume. A humic type material was used 
with caustic soda as the emulsifier and 
viscosity and gel control agent. Typical 
properties of the emulsion mud on this 
wildcat well in Coal County, Okla- 
homa are shown in Table 2. 

This particular type of an emulsion 
is adaptable to the area since it pro- 
vides a mud with low gel strengths 
through a wide range of viscosities. 
The additional advantages of low filter 
loss and added lubricity make this rela- 
tively inexpensive oil emulsion mud 
desirable for drilling the long shale 
sections. a et 
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Factors Affecting Dual Pump Installations 


Study of economics of lifting method shows significant 
savings possible with the proper selection of equipment 


INSTALLATION of two-zone or dual 
pumping equipment in a well near 
Madill, Oklahoma, in March 1949, 
initiated a new well completion method 
for the state. Since that date, some 82 
installations have been completed 
throughout Oklahoma oil fields. The 
success of these installations according 
to various reports have varied from 
poor to excellent. One of the most 
successful applications for this equip- 
ment was found in the southeast exten- 
sion of the Velma field of Stephens and 
Carter counties. This new equipment 
has reduced the initial investment in 
drilling and completion cost in the 
field by approximately $2,000,000 
since the first installation in 1951. 

The southeast extension of the 
Velma field is some six miles in length 
and with an average width of four to 
five locations. A 10-acre spacing pat- 
tern is in effect. The development trend 
has been from the northwest to the 
southeast and the dual pump installa- 
tions are predominate in the southeast- 
ern end of the extension. In this part 
of the field there are four possible pro- 
ductive zones. The Deese anticline 
overlies the truncated Springer forma- 
tion in which the Humphreys, Sims, 
and Goodwin zones are found produc- 
tive. The Springer formation dips to 
the northeast at approximately a 45-deg 
angle. A fairly consolidated sand is 
found in each of the producing zones 
with the Sims formation being the 
thicker and interspersed with shale 
beds. The Goodwin zone is very eratic 
and each location tested is drilled on a 
semi-wildcat basis. 

At the present time approximately 
two-thirds of the state’s dual pumping 
wells are in this field. The performance 
data cited in this report refer to only 
11 of this total number. These 11 wells 
were chosen because of the availability 
of records from inception to the pres- 
ent date. These records include the 
drilling, completion, and production 
history of each well. The eleven wells 
are considered to be representative of 
the dual pumping wells in the field. 
There are several dually-completed 
wells that have one or both zones flow- 
ing; however, in time these wells will 
be equipped with the dual pump. 

The two-zone pump assembly, in- 
cluding packers, is the only special 
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equipment required for a dual pumping 
well. The same considerations in re- 
gard to stress loads, peak torque, and 
other limiting factors will apply to 
dual installations as applies to single 
well installations. Present interpreta- 
tion of dynamometer surveys on sev- 
eral S. E. Velma dual pumping wells 
indicate that the maximum loads en- 
countered are comparable with those 
measured on single wells of similar 
depths. This situation holds true even 
when the dual well produces twice the 
amount of oil as the single well. This 
is due to the production of both oil 
and gas through either the tubing or 
casing annulus of the dual well. The 
quantity of gas produced will control 
the added energy effect. The surface 
equipment, therefore, should be de- 
signed to produce one allowable plus 
any water encountered from the total 
depth of the well. This would not be 
true where both zones produce water 
during their dual pumping life. This 
situation has not occurred in the S. E. 
Velma field and calculations can be 
made as previously mentioned. The 
present safety factors used for single 
well calculations are large enough to 
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allow for a small additional load that 
might be encountered in a few instap- 
ces. 

The peak torque, observed from the 
average dual well dynamometer card, 
is usually higher than those calculated 
from single well dynamometer ur. 
veys. This can be directly attributed 
to the longer length of stroke that js 
generally used with two-zone equip. 
ment. The size and type of prime 
mover, pumping unit, sucker rods, and 
downhole pumps will depend directly 
on pumping and well bore conditions. 
These conditions should be more care- 
fully considered when a dual pump is 
installed than when a single pump 
is used. Factors that may have only 
a minor effect on a single-zone well 
could possible be serious enough to 
condemn a_ two-zone_ completion. 
These factors and their possible effect 
will be discussed later in the report. 

Completion practices in regard to 
the installation of the dual pumps are 
essentially the same today as they 
were two years ago. Two types of lower 
or separation packers are manufac- 
tured by several different companies. 
A hookwall packer especially designed 
for dual pumping wells and the drill- 
able type production packer have been 
used. All of the packers have proved 
successful and only under unusual 
circumstances would either of the two 
types of packers prove unsatisfactory. 
The upper or cross-over packer is an 
integral part of the upper pump-cross- 
over assembly. Two types of packers, 
the anchor type and the pressure set- 
ting type, have been used successfully. 

A dual pump must, by the very 
nature of the mechanism, be accu- 
rately and carefully installed. For 
instance, the distance between pump 
seats in the tubing string must be 
accurately measured and the correct 
length of rod string installed. Miscal- 
culations in measuring have been the 
direct cause of rod jobs to correct the 
spacing; however, through experience. 
this problem has been nearly elimr 
nated. The dual pump is a more intr 
cate mechanism than the single pump. 
but it is a workable tool that can be 
used to reduce costs. 

After almost five years of dual pump 
installations, it seems unnecessary ' 
delve any further into the working 
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mechanism of the equipment. It will 
operate and it will operate succesfully. 
The main question at this time, how- 
ever, is where, when, and how effec- 
tively will this equipment operate in a 
particular multiple-zone field. The re- 
maining part of this report is general 
with the exception that reference will 
be made to the operation of the dual 
pumps in the S. E. Velma field. It is 
hoped that the following discussions 
on the inherent disadvantages of this 
new equipment will not be construed 
to mean the writer condemns the dual 
pump. This dual equipment is one of 
the most important recent mechanical 
developments offered to the industry. 
These disadvantages and operating 
difficulties are set out in the hope that 
they will lead to further developments 
that will make this dual equipment 
even more vaulable in the future. 

The inability to obtain individual 
fluid level shots and/or inexpensive 
swab tests has been the direct cause 
of considerable expense on several 
dual wells. This expense would have 
been eliminated or greatly reduced had 
the well been a single-zone completion. 
Under certain situations this inherent 
disadvantage can give rise to a com- 
plex problem. To best illustrate this 
statement the following well history 
is set forth on well “A,” S. E. Velma 


field. 


During subsequent completion oper- 
ations on well “A,” the lower sand, 
(Sims), was hydraulically fractured 
and swab test indicated a daily oil po- 
tential of 65 bbl. The upper sand, 
(Humphreys), after being fractured, 
produced over 200 bbl per day. Based 
on structural position and offset pro- 
duction history, it was reasonable to 
assume the lower zone would produce 
from 40 to 50 bbl per day after being 
placed on production. Dual pumping 
equipment was installed and comple- 
tion tests were as follows: Humphreys 
— bbl per day, Sims — 0 bbl per 
ay. 

Based on previous experience and on 
such tests as it was possible to make 
without pulling the two-zone equip- 
ment, it was believed that the lack of 
production from the lower zone was 
due to mechanical difficulties. If this 
well had been a single-zone comple- 
tion, fluid level tests and/or swabbing 
would have affirmed or condemned 
this belief. During the three months 
following completion, the lower pump 
was pulled five times and each time, 
sufficient evidence was found to indi- 
cate that the failure to produce was 
caused by sand and/or foreign sub- 
stance holding the standing valve open. 
Finally, after exhausting every other 
Possibility, the dual-zone equipment 
Was pulled and the lower zone tested by 
swabbing. These tests proved that this 
zone was practically non-productive. 
Another zone was then opened to pro- 
duction and the two-zone pump ope- 
tated satisfactorily. 

The knowledge and experience 
gained during these operations were 
quite costly and yet unavoidable under 
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FIG. 1. DYNAMOMETER card of 
well “A.” Well in semi-flowing shortly 
after completion. 

Date: October 15, 1952. 

Production: 


Upper zone 232 BOPD 
Lower zone ws1.233 BOPD 
Length stroke Se 


SPM ......... Facies ica 


Maximum load .. seoseenee TOO ED. 
Minimum load svesscs a aD 
NNER NED oo. sce casas rs \ckvsasicanacacr nerve ee 1.5 
Peak torque 64,640 in. Ib. 
Effective C.B. ..... sees: 7680 Ib. 
Calculated C.B. ... 8970 Ib. 
Untt stress top rod 16,150 psi 


iy 


——— 


FIG. 3. DYNAMOMETER card of 
well “A” after upper zone had declined 
in productivity. 

Date: November 18, 1952. 

Product‘on: 





Upper zone 61 BOPD 
Lower zone 241 BOPD 
Length stroke 64 in. 


- eae ere aes dita ntcnt esse 


Maximum load . ...... 12,480 Ib. 
ee er 6720 Ib. 
Polish rod hp ..... : 4.18 
Peak torque ... Sica selene 98,500 in. Ib. 
Effective C.B. ........ ecseesee. 8750 Ib. 
Calculated C.B. .... 9850 Ib. 
Unit stress top rod 20,800 psi 





ie cae 





oe 


FIG. 2. DYNAMOMETER card of 
“A.” Peak torque due to paraf 
n. 


Date: October 30, 1952. 
Production: 
Upper zone 238 BOPD 
Lower zone ; 242 BOPD 
Length stroke 64 in 
__. Papa 1 
Maximum load 11,560 Ib 
Min:mum load . 7030 It 
Polish rod hp : 3. 1¢ 





Peak torque 102,400 in. lb 
Effective C.B. 7400 Ib 
Calculated C.B. 9300 Ib 
Unit stress top rod 19,200 ps 
Yin PO nati 


FIG. 4. DYNAMOMETER card of 
well “A.” No production from upper 
zone during test. 


Date: December 8, 1952. 
Production: 
Upper zone 49 BOPD 
Lower zone ........... 207 BOPD 
Length stroke ........... 64 in 
a eee 10 
Maximum load ......... 11,050 Ib 
Minimum load . 7350 Ib 
Polish rod kp ........... 2.23 


Peak torque: ...............:: 47,450 in. lb 
Emective C.B.. ........:.:.. 9030 Ib 
Calculated C.B. ........ 8950 ib 
Unit stress top rod .... 18,400 ps 








the circumstances. Pump repairs, dual- 
pump service, and pulling costs for the 
five jobs and the swab tests were in 
excess of $5000. This expense would 
have been eliminated in a single zone 
completion through use of fluid level 
instrument or expenses would have 
been negligible in comparison, if swab 
tests had been desired to substantiate 
the fluid level instrument. The difficulty 
of obtaining fluid level shots or of 
swabbing will plague the operator 
throughout the life of the dual installa- 
tion and will be a continued influence 
on operating costs. At the present time 
the only certain method of determining 
the cause of a production decline in a 
dual installation is to pull the two-zone 
equipment and pump or swab each 
zone individually. 

The dynamometer card of a dual 
pumping well is far from self-explana- 
tory. A great deal can be learned about 
conditions within the well bore of a 
single-zone pumping well by observ- 
ing several fluid level surveys, produc- 
tion tests, and dynamometer surveys 
of the subject well. Of these three the 
only accurate data available for a dual 
pumping well are the production tests 
and the dynamometer surveys. The 
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production tests are accurate, provid 
ing all the equipment is operating satis 
factorily. The dynamometer cards are 
accurate, but cannot be interpreted to 
determine the actual down-hole con- 
ditions. 

A series of bimonthly dynamometer 
surveys were conducted on a number 
of dual wells in the S. E. Velma field. 
Cards illustrated are representative of 
the type of cards obtained. The first 
four bimonthly surveys on well “A” 
are herein discussed. The first card, 
Fig. 1, shows a semi-flowing condition 
that existed for a short period afte: 
completion. The production during 
this test was relatively high, the Hum- 
phreys, upper zone, producing at 
rate of 232 bbl per day, and the Sims, 
lower zone, producing at a rate of 233 
bbl per day, with gas-oil ratios of 95 
and 159 cu ft per barrel respectively. 

At the time of the second survey, 
Fig. 2, initial rates of production were 
not declining. Increase in maximum 
loads and peak torque can be attributed 
to a paraffin condition that exists in 
this area. The well was correctly coun 
terbalanced following this survey. 

By the next survey, Fig. 3, the dyna 
mometer no longer gives a direct ans 
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wer to the conditions within the well 
bore. This card indicates more load 
and possibly a slightly sticking plunger 
because of sand. The general character- 
istics of the cards have not changed; 
however, the production from the 
upper zone is considerably less. The 
upper zone’s potential at this time was 
61 bbl per day while the lower zone 
would still produce at a rate of 241 
bbl per day. The decline in upper zone 
production had been indicated pre- 
vious to this third survey. The question 
at this point was whether the produc- 
tion had declined because of the natural 
inability of the formation to produce 
or whether the efficiency of the upper 
pump had been lowered because of 
sand cutting or wearing of the pump. 
As it was not unusual for this zone 
to decline fairly rapidly from flush pro- 
duction, the well was not pulled. If this 
decision had been wrong, the operator 
would have lost part of the allowable 
for this well but if he were correct, 
the expense of a pulling and pump re- 
pair job would be avoided. 

The next survey, Fig. 4, was con- 
ducted some 38 days after survey No. 
2, yet the cards are almost identical 
and both vary considerably from Fig. 3. 
Potentials from both zones had de- 
creased. Also, the upper zone was pro- 
ducing intermittently and did not pro- 
duce any fluid during the time required 
to conduct Survey 4, yet there is no 
indication of this when the dynamom- 
eter card is compared with the one 
obtained in survey No. 2. 


At best, with individual well tests, 
bimonthly dynamometer surveys, and 
past production histories, only assump- 
tions can be made as to what has hap- 
pened within the bore hole of this well. 
It is rare to recognize any type of fluid 
pound in a dual well when only one 
zone has pumped off. With a dynamom- 
eter it is possible to check maximum 
loads, polished rod horsepower, and 
to determine whether the well is in 
balance, but this information is not 
sufficient to accurately analyze the 
performance of the pumps. 


If one considers the data set forth 
on each of the dynamometer cards, 
Figs. 1, 2, 3, and 4, the continued 
variance in the measured loads is 
noted. ‘This is due principally to the 
very nature of the two-zone assembly. 
The lower zone in particular will head 
up and flow at regular intervals. This 
situation occurs even with gas/oil ratios 
of 60 cu ft per barrel or lower. This 
semi-flow condition is brought about 
by producing both oil and gas through 
the casing annulus. The lower pump 
lifts the produced fluid up into the an- 
nulus where it will accumulate and 
trap or retain produced gas. At regular 
intervals enough gas will accumulate to 
surge or flow the oil to the surface. It 
has been reported that this type of 
pumping condition will exist through- 
out the life of a dual pumping well. It 
is not known what effect produced 
water will have on this cycle. 

Under the present economic system 
the oil industry, like all other indus- 
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tries, is spending a great deal of time 
and money in analyzing its cost to 
operate. With the present trend in 
rising costs of both finding and pro- 
ducing oil, the oil companies must 
operate efficiently in order to maintain 
a fair profit. Each new tool or service 
offered by the supply and service com- 
panies must reduce costs and/or in- 
crease net profits to be successful. 
These are the primary objectives of the 
dual pump assembly. Not only does 
the dual pump meet these require- 
ments, but it also conserves vital 
material such as casing, sucker rods, 
pumping units, engines, and a host of 
others. In time of peace or war this 
type of material is of vital use to all 
industries and conservation is still a 
good policy. 

The decision between dual comple- 
tions or drilling twin wells in a 
multiple-zone field should be based on 
careful consideration of all factors in- 
volved. The following factors should 
be weighed before this decision is 
made: 


1. Rules and regulations of state 
regulatory bodies pertaining to 
the production of oil. 

2. Anticipated individual zone po- 

tentials and allowables. 

Possibility of water production 

from each zone. 

Probable pumping conditions to 

be encountered. 

5. Cost to drill and complete—dual 
completions versus twin wells. 

6. Cost to operate—dual comple- 
tions versus twin wells. 


BY 


Conservation regulations of the par- 
ticular state influence the decision of 
operator to drill twin wells or dually 
complete in a multiple-zone field. Some 
states allow dual completions but will 
not permit the oil from the two zones 
to be commingled. On the otherhand, 
the state of Oklahoma will permit, 
under certain conditions and after 
proper hearings, the commingling of 
two or more zones within the well bore. 
The largest single allowable of the mul- 
tiple-zones will then be the allowable 
for the well. 


In those states were commingling 
is not allowed the operator must con- 
sider additional factors. The economic 
limit of a dually completed pumping 
well is considered higher than the sum 
of two single-zone completions. The 
operating problems, such as sand, cor- 
rosion, and water in some areas may 
make the two-zone pump economical 
only at high rates of production. These 
conditions may, in time, necessitate 
the shutting off of one zone until the 
depletion of the other. This would, 
of course, delay the income or net 
profit from the other zone until such 
time as both zones are depleted by 
single zone completion methods. Offset 
drainage, length of time to deplete, and 
many other factors may make this 
virtually impossible. As stated previ- 
ously, in Oklahoma the regulations 
controlling such situations are in favor 
of two-zone pumping. 
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Flush production may be obtained 
and then, by commingling, during the 
stripper stage, the multiple zones are 
depleted under the advantages of single 
zone completion. It must be remem- 
bered that commingling can only be 
accomplished in those fields where the 
multiple zones have similiar reservoir 
chacteristics and are producing little 
or no water. The four productive zones 
found in the S. E. Velma field are very 
similiar in reservoir charcteristics and 
very little water is anticipated. 

The individual zone potential and 
daily oil allowable may in some instan- 
ces decrease the daily net profit and 
increase the operating problems of the 
operator. In a multiple-zone field it 
would be a rare instance to find two or 
more reservoirs with nearly the same 
potentials throughout the life of the 
dual installation. The average initial 
potentials of the four zones encoun- 
tered in the S. E. Velma field varies 
between 50 and 500 bbl per day. This 
variance, together with the fact that 
producing rates of some zones will de- 
cline more rapidly than others, makes 
it very difficult for the operators to 
avoid over or under-producing one or 
the other of the zones in a dual-pump- 
ing well. 

Although this problem does exist in 
the S. E. Velma field, the operators 
have taken steps to overcome it. One 
operator uses downhole chokes to limit 
the quantity of oil available to the 
pump. The size of this choke is con- 
trolled by the well’s ability to produce 
and its daily allowable. The choke is an 
integral part of the pump and a rod 
job is required to change the choke size. 
The regular surface adjustable choke 
has been successfully used in controll- 
ing the production since a reduced 
choke merely holds back-pressure on 
the pump and reduces volumetric 
effiiciency. 

The use of a regular cage assembly as 
an overload valve has been adopted for 
tubing type pumps to provide a variable 
control over the volume of fluid pro- 
duced through the pump. This traveling 
overload valve allows the produced 
fluid to be bypassed through the 
plunger on the upstroke and through 
the pump on the downstroke when the 
surface valves are closed. Under this 
arrangement the high potential zone 
can be completely shut in after it has 
produced its allowable. Should this 
problem exist under circumstances 
beyond the control of the above meth- 
ods it is reasonable to assume the 
design engineers of the two-zone equlp- 
ment could develop additional tools 
to eliminate this condition. 

Artificial lift equipment may be 
classified according to the maximum 
fluid it will lift from a specified depth. 
In the same manner the dual pump 3s 
restricted to the volume it will deliver 
to the surface. Like all sucker rod lift 
equipment, the dual pumping equlp- 
ment must be designed to stay within 
stress limitations of the sucker rods. 
The maximum pump bore size avail- 
able for the upper and lower pumps 
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will restrict the volume of fluid to be 
produced. Present engineering steps 
in types of two-zone pumps to produce 
large volumes of fluid have proved 
satisfactory and the maximum sucker 
rod stress is the important factor to 
consider. This will, therefore, limit 
dual pump application and each well 
must be considered on the basis of the 
the volume of water to be produced 
from each zone and its producing fluid 
level. Two oil zones that will produce 
water should not be discounted as a 
possible dual completion. The gas-oil 
ratio, the producing flujd levels, and the 
volume of fluid to be produced must 
be considered and calculations may be 
made to evaluate the feasibility of 








field only negligible amounts of water 
are expected and this was another fac- 
tor in favor of dual completion. 

The downhole pumping conditions 
that will be encountered in a multiple- 
zone field should be carefully scrutin- 
ized before a decision is made to com- 
plete the wells as two-zone pumping 
wells. Such problems as corrosion, pro- 
duced sand, and hole deviations may 
offset the known advantages of dual 
completions. 

The corrosion situation within an 
individual field may give rise to additi- 
onal problems other than those norm- 
ally encountered in a single zone com- 
pletion. In many fields the corrosion in- 
duced by produced fluids is controlled 
through continuous chemical injectio 








dual equipment. In the S. E. Velma 
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Completely Heat-Treated for uniform toughness and hard- 
ness inside and out, SPANG Prosser-Type Rope Sockets 
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into the casing annulus. Continuoys 
treatment is impossible in a dual pump. 
ing well, since fluids are prodticed 
separately through both the tubing and 
casing annulus and this may permit ip. 
ternal corrosion to cause an excessive 
number of pump and tubing repair jobs, 
However batch injection of inhibitor 
could minimize this problem. Casing 
corrosion due to external causes may 
be more costly in dually completed 
wells because of the danger of foreign 
material entering the well bore through 
a hole in the casing, causing the pack. 
ers to stick. Recent experiments in con- 
trolling casing corrosion of this type 
have reduced this kind of trouble, 
This hazard, however, still exists and 
should be considered before it is de. 
cided to dually complete in fields where 
corrosion is a serious problem. 

An excessive quantity of produced 
sand could offset the advantages of a 
two-zone completion. Produced sand 
under any circumstances will increase 
the lifting cost. In single-zone wells 
various types of pumps especially de- 
signed for sand have proved successful. 
Several of these pumps can be used as 
the lower pump of a dual installation, 
but cannot be used in the cross-over 
pump assembly. The three-tube pump, 
for one example, has been used success- 
fully in the S. E. Velma field to combat 
a small amount of sand production. 

As mentioned previously, sand set- 
tling on top of packers may give rise 
to costly workover jobs. These are seri- 
ous problems and may seem to con- 
demn a particular field for dual com- 
pletions, however, the ingenuity of 
oilmen will surely solve problems of 
this type as they arise. Even today the 
service companies offer many solutions 
for unconsolidated sands and _ these 
may be adapted for the above prob 
lems. 

The small amount of sand that is 
produced in the S. E. Velma field is 
considered only a slight problem. that 
results in a small increase in lifting 
costs. 

Directional changes in the bore hole 
affect the dual pumping well to a 
greater extent than would be the case 
in a single completion. Certain pre 
cautions may be taken to reduce the 
excessive wear encountered when pro- 
ducing with one pump, such as rotat- 
ing of the tubing and rods to evenly 
distribute the wear, and the use ol 
rod guides throughout the rod string. 
In the dual well the tubing cannot be 
rotated because of packer restrictions, 
and rod guides can only be installed 
down to the cross-over assembly. The 
upper pump will not function effic- 
ently if it is not properly alligned with 
the lower pump because of excessive 
wear on the internal polish rod and 
packing elements. Degree of misaligt- 
ment will vary the operating efficiency 
of the upper pump from a slight de 
crease to the situation where the packer 
assembly must be moved to another 
position. Advisability of moving the 
cross-over assembly to a more desirable 
position in the well bore can be deter 
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mined by the length of run and the 
cost to maintain this internal pack- 
off equipment. 

Main advantage of a two-zone pump 
installation is the initial savings made 
in drilling and completion costs. A de- 
decrease in initial investment of ap- 
proximately $222,000 was made by 
dually completing five recent wells in 
the S. E. Velma field. This figure was 
derived from a cost analysis of the five 
dual wells when compared to estimated 
costs to complete the ten zones by the 
single-well method. 


The $222,000 saved by drilling five 
dual wells, is outstanding if one con- 
siders the number of dual completions. 
In Oklahoma alone, the initial invest- 
ment in drilling and completing some 
80 dual wells was about $3,500,000 
less than the cost would have been to 
drill 160 individual wells to the same 
zones. The majority of this saving has 
been accomplished in the past two 
years and direct credit can be given to 
the development of the dual pump. 


“What does it cost me to produce 
a barrel of oil?” — This is a question 
in the minds of every operator. The 
actual cost attributed to that barrel of 
oil may involve such costs as seismo- 
graph work, geological studies, land 
fees, drilling, completing, office and 
field operating costs, and many others. 
Variables that are most important in 
this list are the drilling, completing, 
and operating costs if dual completions 
are being considered for a multiple- 
zone field. This article has set forth the 
savings made in initial investment when 
the dual completion method is used. 

Even with high initial savings in 
drilling and completing dual wells the 
ultimate net profit is directly affected 
by the operating costs. In turn, the 
operating cost is directly affected by 
the first four factors discussed pre- 
viously in this paper. Each field where 
dual installations are contemplated 
should be investigated to determine the 
magnitude of the affect of these four 
factors on operating costs. 


Operating cost of dual wells in the 
§. E. Velma field has been higher than 
the cost to operate an equal number 
of single-zone completions. Assuming 
it would require the same number of 
supervisors, pumpers, and roustabouts 
to operate 11 dual or 22 single wells, 
records indicate an increase in operat- 
Ing cost of approximately $16,000 per 
year for 11 wells in this field. These 
records: were maintained over a 21- 
month period with the average well 
producing for only 10.5 months. 
Actually this increased cost would only 
be true for the first year, since records 
show the majority of pulling jobs and 
operating difficulties occurred during 
the first three months after the well 
Was completed. Records on older wells 
indicate a reduction in operating diffi- 
culties after the first few months and 
the difference in operating cost will be 
reduced as much as 50 per cent or more 
during subsequent years. Another fac- 
lor affecting this difference in operat- 
Ing Cost is personnel requirement to 


Oklahoma 


Operate the dual well, estimated at 





75 per cent of single well requirements. | 


This factor was not considered in the 
cost analysis since it varies directly 
with the actual number of dual instal- 
lations in one area. 

It is recalled that the initial drilling 
and completion cost was reduced by 
some $222,000 on five wells. For com- 
parative purposes a sum of $488,000 
was then saved by the drilling and com- 
pleting of the eleven dual wells. Dur- 
ing the first year of operation an esti- 
mated $16,000 more was required to 
operate the eleven dual wells as com- 
pared to twenty-two single wells. This 
difference in operating cost, however, 
is expected to be cut in half over a five- 
year producing period. It can readily 
be seen that the small per well increase 
in operating costs is of little importance 
when compared with the great savings 
realized in drilling and completion 
costs. 

In the S. E. Velma field, wells are 
expected to produce as dual comple- 
tions for from 2 to 10 years. After that 
time, if commingling is allowed, the 
operating cost will be considerably less 
than the cost of producing all zones 
with singly-completed wells. Although 
this field has its share of problems in 
dealing with sand, paraffin, and other 
operating difficulties, it is not consid- 
ered to be worse than the average in 
that respect. It is believed that in the 
majority of multiple zone fields in 
Oklahoma, the operating cost of 
dually-completed wells would not be 
excessive, and should certainly not be 
the deciding factor in determining 
whether or not to dually complete. 

Many advantages and disadvantages 
of dual pumping wells have been dis- 
cussed in this article. There should be 
little doubt as to the initial savings 
made in drilling one hole and dually 
completing a multiple-zone well. The 
ultimate net return on investment, 
however, is the deciding factor in de- 
termining which completion method 
should be used. Ideal producing con- 
ditions will not be found anywhere, but 
when the many factors as discussed 
herein are considered, it is believed 
that the era of dual pumping wells 
is in its infancy and will grow to take 
its place among the producing methods 
of the petroleum industry. e**e* 





Oil Aids Construction 


Petroleum products are as in- 
dispensable as steel, concrete, or 
rock in the heavy construction in- 
dustry. Highways, dams, canals, 
and bridges are made possible be- 
cause oil feeds the huge machines 
necessary to shove dirt, dig, pave, 
lift and do other heavy construc- 
tion work. In one 24-hour shift, an 
enormous dirt-mover consumes 
more than six gallons of lubricants 
and about four barrels of fuel. 
Other huge construction machines 
use similar quantities. 
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Northern Anadarko Basin Shelf 


Accelerating discoveries in Northwest Oklahoma 


justify reanalysis as possible new oil province 


SEVERAL years ago structural and 
stratigraphic evidence was advanced 
for designating a Northern Shelf: of 
‘ the Anadarko Basin and for predict- 
ing its oil possibilities. This area in- 
cludes parts of Harper, Woodward, 
Woods, Alfalfa, Grant, and Garfield 
counties, Oklahoma. Subsurface studies 
indicated many similarities to the 
broad producing expanse of the Cen- 
tral Oklahoma Platform. 

Moreover, a significant decrease was 
noted in the northward rate of the 
Mississippian and lower Pennsylvan- 
ian (Des Moines) convergence, de- 
lineated by the Chester wedge-out, in- 
dicative of a platform that resisted 
Anadarko Basin subsidence and was 
consequently possessed of unique oil 
possibilities. In other words the North- 
ern Shelf, was subjected to structural 
movements that pre-dated the differen- 
tiation of the Anadarko Basin such 
that (1) it resisted the Mississippian 
and early Pennsylvanian subsidence of 
the Hugoton Embayment to the west 
and (2) missed most of the early 
Pennsylvanian mountain-building of 
the southern margins of the basin. 


Exploratory History 


During the 1920’s, surface mapping 
and core-drilling programs were grad- 
ually extended from the shallow pools 
of north-central Oklahoma into the 
western counties. A Sinclair gas- 
distillate discovery in southwestern 
Harper county initiated a vigorous 
lease play in which parts of Woods, 
Harper and Woodward counties were 
held in fairly definite acreage blocks 
by the Indian Territory Illuminating 
Oil Company, Sinclair, Dixie, Prairie, 
Cosden, Gypsy, and others. Subsequent 
dry holes and the depression years 
marked a period of desultory leasing 
and drilling until World War II. 

In my opinion, three unrelated and 
quite coincidental factors combined to 
Produce the intense current interest 
in the Northern Shelf and none of these 
Properly anticipated the present oil 
Possibilities. First, there was the war 
with its attendant excess-profits tax 
and 10-cent dollar economic philos- 
ophy. Secondly, there was the growing 

*Consulting geologist, Dallas, Texas. 
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FIG. 1. SKETCH map of Northern Anadarko basin shelf. 


comprehension of the structural re- 
lief, thick sedimentary sequence and 
vastness of the Anadarko Basin where 
seismic mapping might reveal struc- 
tural traps and acreage could be 
bought cheaply in- large blocks. 
Thirdly, there was a sequence of dis- 
coveries south and west of Moore re- 
vealing a block-faulted eastern margin 
of the basin followed by Ace Gutow- 
sky’s discovery of West Edmond — a 
wedge-out trap in Hunton lime that 
implied additional stratigraphic possi- 
bilities across northwestern Oklahoma. 

Where to spend the cheap dollars? 
Those who went south wound up in 
the Golden Trend. Those who fol- 
lowed the Hunton wedge-out belt 
northwestward eventually reached the 
Texas Panhandle but still have no com- 
mercial Hunton oil. Meanwhile, the 
lease-burdened brokers poured into 
the company offices and landman-geo- 
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logical relations reached a very low 
ebb because there was little geophys 
ical or subsurface evidence to evalu 
ate the submittals. Thus, large blocks 
and checkerboard plays were made 
across the basin on a protective rathe! 
than geological basis and this was true 
of the Northern Shelf where the 10 
year leases are now approaching ex 
piration dates. 

Until recently we could summarize 
the subsequent exploratory results in 
northwestern Oklahoma as (1) a ‘series 
of rather unsuccessful seismic pros 
pects, often unfavorable permeability 
in the main (Simpson-Wilcox) objec 
tives and expensive drilling through 
thick, cherty Mississippi lime; (2) an 
accelerating and very significant* pro 
gram of lower Pennsylvanian (Mor 
row) and upper Mississippian (Ches- 
ter) discoveries in the northwestern 
and Panhandle counties of the Hugo- 
ton Embayment. 

The recent Union Oil of California 
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discovery in the Simpson (sec. 29-29N- 
6W, Grant County; 311 bbl per day) 
and especially the Champlin No. | Dyer 
multiple pay discovery (sec. 17-29N- 
17W, Woods County), however, have 
vastly brightened what was beginning 
to appear a rather mediocre future for 
the Northern Shelf. Evidently, the 
Champlin well has such structural and 
reservoir implications as to deserve 
consideration as an oil province opener 
just as was the Cities Service No. | 
Lawson (S5N-4W, McClain County) in 
1945 that first revealed Deese, Hunton, 
and Simpson possibilities across the 
Pauls Valley Arch, or, as the Shell No. 
| Walters, proving thick arkosic upper 
Pennsylvanian potentialities along the 





Wichita-Amarillo front. Let us con- 
sider the reservoir and structural evi- 
dence for this opinion. 


Reservoirs of Northern Shelf 


This will summarize reservoirs indi- 
cated by the Champlin No. 1 Dyer 
and other significant possibilities pene- 
trated in the region. The Champlin well 
tested gas-cut mud in the mid-Missis- 
sippian lime (5265-5323); tested gas 
and distillate in Viola dolomite (5614- 
5635); tested 5 to 7,000,000 ft of wet 
gas in Simpson dolomite (5830-5855) 
and (5854-5875); tested oil to surface 


in 45 minutes (5880-5890), presum- 
ably in First Wilcox sand; tested vari- 
ous intervals in Arbuckle dolomite 
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topped at 6005 to total depth of 6192 
for approximately 10,000,000 cu ft 
of wet gas and was completed as q 
small well after acid at 6124 in Ar. 
buckle. There is question as to the 
second Wilcox zone having been effec- 
tively tested. 

Thus, for the first time commercial] 
oil and gas possibilities are indicated 
in the Arbuckle of northwest Okla- 
homa whereas Simpson production has 
been extended 60 odd miles along the 
Oklahoma-Kansas boundary, in fact. 
across still barren but always attrac- 
tive Alfalfa County. The latter has 
often yielded oil shows in the Missis- 
sippian, Meramec lime section, but not 
to date commercial ones. Also south- 
ern Alfalfa County has _ produced 
some oil from the Pennsylvanian, 


Oswego lime. In the Gulf No. 1 Hess 
drilled (1941) in sec. 33-23N-13W. 


southern Woods County, oil staining 
could be detected years later in the 
cuttings of many of the Pennsylvanian 
porous zones, in the Hunton dolomite 
and in the Simpson. Apparently these 
were not tested and since the Permian 
salt section was not cased-off, the elec- 
tric log is of little help in determining 
oil content. 

Judging from the foregoing we can 
anticipate two distinct types of oil 
possibility, (1) pre-Pennsylvanian 
reservoirs whose permeability has been 
improved due to Ordovician, pre- 
Woodford and pre-Des Moines inter- 
ruptions in deposition, subaerial ex- 
posure, chemical solution or leaching 
of cementing materials and dolomitiza- 
tion of carbonate rocks, and (2) Penn- 
sylvanian sands (grading northward 
into the typically clastic lime reservoirs 
of southern Kansas) in which oil may 
be trapped by intermittent episodes of 
Pennsylvanian warping and because of 
permeability or facies traps. 


Structural Factors 

Finally, having the evidence for two 
of the prerequisites for an oi! prov- 
ince, thick porous objectives with oil 
and gas shows, to what extent are the 
structural requirements indicated? 
Without the benefit of seismic control 
we can still make some _ subsurface 
deductions. One method is to map the 
subcrop pattern of truncated pre- 
Woodford and pre-Des Moines forma- 
tions along with isopachs that do, 
indeed, reveal prominent abnormali- 
ties indicative of structural warping. 
Furthermore, the Champlin well is sev- 
eral hundred feet structurally higher 
(and penetrated a _ correspondingly 
shortened Mississippian interval) than 
is normal for its regional position. 
There is evidence that this unwarping 
commenced in Ordovician time and 
was later rejuvenated. 

It now appears that the Northern 
Shelf is not merely an extension (in- 
terrupted by the Nemaha Ridge) of the 
Central Oklahoma Platform but also 
reflects the influence of southward 
plunging axes of the Central Kansas 
Uplift, for example, the “Barber Coun- 
ty Nose” along which the Arbuckle. 
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simpson, Viola~Maquoketa and Mis- 
sissipian are favorable objectives. 





Conclusion 


In summary there is convincing evi- | 
dence that a major oil province has | 
been opened across the Northern Shelf, | 
including the bordering counties of | 


Kansas, with a multitude of structural 


and stratigraphic oil objectives at rea- | 


sonable drilling depths. It is reported 


that the Champlin blocks were assem- | 
bled on surface highs. Presumably, | 


photogeologic and conventional sur- 


face mapping will provide many more | 


prospects. ; 

Seismic mapping has been hampered 
by the difficulty of obtaining reflec- 
tions from beneath the energy-absorb- 


ing thick Mississippi lime section and | 


to some extent by the Permian evap- 


orite section. Subsurface reasoning is | 
already a technique for providing leads | 


and will be increasingly useful as more 
well data become available. 
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Steel Outlook Good 


Oil well drillers should have less 
trouble obtaining steel supplies next 
year, Jay W. Owings, Republic 
Steel, reported at the 33rd annual 
meeting of API. 

“Based on the first 8 months of 
this year, during which the steel in- 
dustry shipped 1,369,000 tons of 
oil-country goods, production should 
reach about 2,000,000 tons. The 
addition of 400,000 tons of new 
Production in 1954 forecasts about 
2,400,000 tons for next year.” 
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Finishes what it starts 


site preparation to final clean-up, no single piece 
of equipment is as useful as a Caterpillar D6 Tractor 
equipped with a No. 6A Bulldozer. 


“We use Cat* machines from ‘the cradle to the 
grave,” says Lyle Ostrander. “Since we bought our 
first piece of Caterpillar equipment 15 years ago, we 
have tried to standardize on them.” 


Mr. Ostrander is pipe-laying foreman for Otis 
Eastern Service, Inc., Wellsville, N. Y. The company’s 
handy, rugged D6 is shown filling around valve boxes 
after a drill rig has been moved at Lock Haven, Pa. 


The D6, equipped with a bulldozer and a Hyster 
6N Winch, is used by Otis Service to lay pipe, clear 
out for locations, and for cleaning up after drilling 
and abandoning wells. 


The talented Cat angling-type Bulldozer is master 
of any job it tackles. Deftly taking large loads, it holds 


them on the blade and puts them where needed. The 
blade, sturdily built of five box sections, can be angled 
into three positions by one man. 

Your Caterpillar Dealer will be happy to give youa 
demonstration of this versatile big yellow rig. Youll 
find there’s real profit in Caterpillar yellow. 


Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—® 


















Ti)! 


rr rrs | «Ls pe 


we 7 E 








Com) 
Prodi 


PI 


SINCE 
and pre 
ranked 
ol pro 
total of 
oil has 

search 

horthea 
drilling 
technol 
availab| 
Westwai 


THE PE 


The 
ngled 


you a 
You'l 


Rk 
; 


Complicated Structures 


P 300.32 Oklahoma 





4, o- 
a 


: —t 
Ac 
? eaeee 
3 . 
a 
LAWARE | 
|, 8 


ay 


- + wT T 
Pacha” 4 | 
or + 
o | wKe | 
MER 1 
Vide 
hiked 
t 
—_—_— - T 
| L4 
‘ 
| 


1 Me 


| 
| 
| 9 | 19 


| 


+ 
| 


BTON 
+ + r E 
+ 
20 
coma aaa i 


|pUlSHMATAHA 


> |r 
F uo 
3 
[rn 
3 


REO ; veR 
Scdamasviice 
1 


' 4 
COPYRIGHT, GEO E KELLY 


FIG. 1. MAP of Oklahoma showing oil and gas pools. 


and Numerous 


Producing Zones Distinguished the 


PETROLEUM 


SINCE the first oil was discovered 
aid produced in 1891, Oklahoma has 
tanked among the first four of all the 
iil producing states in the union. A 
otal of more than six billion barrels of 
vil has been produced to date. Earliest 
‘arch for oil was concentrated in 
tortheastern Oklahoma but as deeper 
tilling became possible and better 
technological exploration tools became 
wailable, the search gradually spread 
Westward and southward. Only in the 


GEOLOGY OF 


CLARK MILLISON 


last 10 years has the western half of 
the state been subjected to consistent 
and concentrated exploratory drilling. 

The geology is complicated and pro- 
ducing zones numerous. Structure of 
rocks ranges from simple monoclinal 
dip to overturned normal faults and 
recumbent folds with complex fault 
patterns. Oil and gas producing zones 
range in age from Cambro-Ordovician 
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OKLAHOM / 


to Cretaceous and from fractured reser- 
voirs and sandstones to porous dolo- 
mites and biostromal limestones. Dis- 
similar to other states such as Illinois, 
Michigan, and Kansas, which appear 
to be a simple structural province, Ok- 
lahoma has four different mountain 
systems within its borders. The effect 
that these mountains (Ozark, Ouachita, 
Arbuckle, and Wichita) have had on 
the structure and stratigraphy of the 
rock column, is one of the principal! 
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' FIG. 2. SUBSURFACE map of Glenn pool, Oklahoma, contoured 


reasons Oklahoma has become a very 
important oil producing state. 

In order to describe in a summary 
form the petroleum geology of Okla- 
homa, 
different districts that contain similar 
structural features and the same pro- 
ducing horizons. These districts will be 
described in the following order: 
Northeastern Oklahoma 
McAlester Basin 
Central and north central Okla- 
homa 
Seminole flexure 
South central Oklahoma 
Southwestern Oklahoma 
Anadarko Basin 


MPEP PPS 
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(See Fig. 


the state is divided into seven 


1.) 


on Bartlesville sand below sea level. 
(From AAPG, Vol. 11, Part 2, Fig. 2, p 1059, 1927.) 


Northeastern Oklahoma 


The oldest oil producing district in 
Oklahoma is comprised of Ottawa, 
Craig, Nowata, Washington, Osage, 
Tulsa, Rogers, Mayes, Delaware, 
Adair, Cherokee, Wagoner, Creek, Ok- 
mulgee, and Muskogee counties. Most 
of the oil was discovered and produced 
in this province prior to 1920. Drilling 
has continued since those early dec- 
ades but only small additional reserves 
and daily production have been found. 

Most of Ottawa, Craig, Mayes, Dela- 
ware, Cherokee, and Adair counties 
are non-productive because reservoir 
rocks of the Ordovician to lower Penn- 
sylvanian are exposed at the surface as 
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an expression of the southwestern part 
of the Ozark Mountains. Dip westward 
and southward from the mountains js 
interrupted by terraces, anticlines, and 
faulted anticlines that have formed 
traps for oil and gas in the sandstones 
of the middle and lower Pennsylvanian 
and Ordovician, and the limestones and 
dolomites of the Mississippian and 
Cambro-Ordovician. 

The most outstanding fields of this 
area are the Glenn, Burbank, and Cush- 
ing oil fields that have produced almost 
900,000,000 bbl of oil. Structure of 
these fields is typical of the area. Cush- 
ing is a large anticline with minor fault- 
ing, approximately 16 miles long and 
two to four miles wide. Accumulation 
was principally in the Bartlesville sand- 
stone of lower Pennsylvanian age that 
overlies unconformably truncated beds 
of Cambro-Ordovician to Mississip- 
pian age. Accumulation in the Burbank 
field is in a sand lens, a stratigraphic 
trap in which the Red Fork sandstone 
of lower Pennsylvanian age changes 
facies eastward updip to a shale and 
forms a permeability barrier. This pool 
is about 11 miles long and ranges from 
one location to three miles in width 
Glenn pool is a combination of ant 
clinal folding with lensing in the Batt 
lesville sandstone. (Fig. 2.) In the 
southern part of the district, accumule 
tion is found in the Ordovician sand- 
stone in faulted anticlines in which the 
fault acts as a barrier to form a trap. 
Many of the other producing fields in 
this province are smaller versions of 
these types of structure. 

The principal producing zones it 
northeastern Oklahoma are as follows 

Pennsylvanian: Layton  sandstont, 
Cleveland sandstone, Peru sandston, 
Prue sandstone, Skinner sandstont, 
Red Fork sandstone, Bartlesville san 
stone, Booch sandstone, Atoka 
stones, Pennsylvanian unconformit} 
zone. 

Mississippian limestone. 

Lower Ordovician sandstones. 

Cambro-Ordovician limestones 
dolomites. 









































Much of the oil in this area is # 
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permits installation under difficult space 

limitations. Even flow line connections are 
provided in the body—no spools or similar 
equipment are needed! 
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Ges fits tightly around the drill string. 
No manual adjustments—no outside mechani- 
cal or hydraulic pressure—are necessary to 
maintain the seal while drilling, or while going 
into or coming out of the well. 
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passing bits, reamers and other abnor- 
mally large tools by simply rotating the 
bonnet 1/6 turn. This locks—or unlocks—the 
internal mechanism so that equipment that will 
pass through the casing will also pass through 


the unit. 
7 © 
a : (eo) 
square, hexagon or octagon—is 


3 sealed off continuously while in 
the unit. Also, the varying diameters of 
the drill string—drill collars, subs, 
couplings, tool joints and drill pipe 
(whether flush joint, upset or coupled) 

all readily pass through the unit 
without losing the pressure- 
tight seal— because the Stripper 
Rubber automatically expands 
and contracts to pass them. 


the kelly—not one inside the other. There- 

fore, wear on the Stripper Rubber is neg- 
ligible and a pressure-tight seal is maintained: 
In addition, all rotating loads are carried on 
separate thrust and radial bearings to with- 
stand a combination of horizontal or vertical 
loads. Bearings are pre-packed with heat-re- 
sisting lubricant! 
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Stripper Rubber continues to maintain its 

pressure-tight seal around the drill string 
while a patented barrier of steel latches pre- 
vents damage to the Stripper Rubber as coup- 
lings, tool joints and other variable diameters 
are pulled through it. This steel barrier also 
prevents the rubber from extruding under high 
well pressures. 
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FIG. 3. IDEALIZED section of early Pennsylvanian rocks 
across eastern Kansas and eastern Oklahoma. 
(From AAPG, Vol. 37, No. 8, Fig. 1, p 2030, August, 1953.) 
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FIG. 4. TYPE section showing relation of subsurface formations in Oklahoma 
City field. Section on downthrown side of fault was taken from log of 

a well on the east side of field. Length of section about 3 miles. 

(From AAPG, Vol. 14, No. 12, Fig. 3, p 1522, December, 1930.) 


cumulated in the lensing Pennsylvanian 
sandstones both on anticlinal folds and 
monoclinal dip. Most of the pre-Penn- 
sylvanian oil is accumulated in anti- 
clinal or faulted traps. 

Recently since the application of 
waterflooding and other secondary re- 
covery methods, and the use of hy- 
draulic fracture, this province has had 
a revival. Potential future production 
will doubtlessly be obtained from the 
use of such methods or other methods 
not yet discovered. New small oil fields 
will be found but the dry hole dis- 
covery ratio will be high. The shallow 
depths—less than 4000 ft—attract the 
small independent operator who will 
continue to search for new accumula- 
tions. The many pools principally oper- 
ated by large companies or strong inde- 
pendents will continue to produce large 
amounts of oil from secondary recovery 
operations. 


McAlester Basin 
The area composed of Sequoyah, 
Haskell, McIntosh, Pittsburg, Latimer, 
LeFlore, and Atoka counties has pro- 
duced little oil but is one of the gas 
producing districts in Oklahoma. Many 
of the pronounced surface anticlines 
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were drilled prior to 1930. Gas was dis- 
covered and pipe lines laid to the more 
populous centers. Only sporadic drill- 
ing has been carried on and no. spec- 
tacular oil or gas pools have been found 
since that time. 

Rocks dip southward from the Ozark 
Mountains into the McAlester Basin. 
Ordovician beds that are no deeper 
than 4000 ft in northern McIntosh 
County are estimated to be deeper than 
15,000 ft in the bottom of this basin, 
Fig. 3. The southern margin of the 
basin is the front of the Ouachita 
Mountains that are composed of a 
series of overthrust sheets that have 
been thrust northward, and probably 
overlying the deepest part of the basin. 
Most of the large linear anticlinal folds 
of this basin such as Red Oak, Quinton, 
and Poteau are closely associated oro- 
genetically with the Ouachita over- 
thrusts. Seismic investigations reveal 
that some of these anticlinal folds that 
are sO prominent in the surface rocks 
are much less pronounced with depth, 
and that there is a definite dip of the 
axial plane. The north and west fringes 
of the basin are more closely related to 
the Ozark Mountains and the Seminole 
flexure relatively, and in these areas 


small amounts of oil are found prip. 
cipally in the lenticular lower Pepp. 
sylvanian sandstones. 

Future potentialities of this provinge 
will probably be the discovery of ney 
gas fields. Lack of porosity and per. 
meability in the principal producip 
zones that are so prolific northward ang 
westward will probably prevent dis. 
covery of any large reserves. Fractureg 
reservoirs may be present but at this 
time, the risk of locating this type js 
too great to justify the exploration drij. 
ing expense. : 

The area south of this part of Okk. 
homa extending to the Red River i; 
occupied by the intensely folded anj 
faulted Ouachita Mountains and a thip 
veneer Of Mesozoic rocks on the coy. 
ered south extension of the mountain; 
There is little evidence that this par 
of the state will yield new major dis 
coveries of oil and gas. No large accy. 
mulation of oil or gas have been found 
up to this time. 


Central and North Central 
Oklahoma 


One of the most prolific areas and 
one of the most active areas during the 
two decades from 1920 to 1940 isa 
strip extending from the Kansas-Okk- 
homa boundary southward through the 
central part of the state to the Arbuckle 
Mountains. Counties in this province 
include Kay, Grant, Pawnee, Noble, § 
Garfield, Payne, Lincoln, Oklahoma, 
and Cleveland. 

Most of the oil produced from this 


-group of counties is from well defined 


anticlinal structures, some of which are 
faulted. Relatively minor amounts of 
oil are produced from stratigraphic 
traps although one of the largest oil 
fields areally, the West Edmond pool, 
is an accumulation in the lensing up 
per formation (Bois d’Arc limestone) 
of the Hunton limestone of Silure- 
Devonian age on the west flank ofa 
prominent linear anticlinal trend. Such 
outstanding oil pools as Tonkawa, Gar 
ber, and Oklahoma City are typical of 
this province (Fig. 4). 

They are large, anticlinal fold 
faulted on the east side with a pro 
nounced truncation of the pre-Pent 
sylvanian rocks at the marked uncot 
formity in the early Carboniferow. 
The two dominant structural feature 
are the Oklahoma part of the Nemahi 
Ridge and the central Oklahoma arch 
The Nemaha Ridge which extends 
from southeastern Nebraska throug 
Kansas and into Oklahoma as far soull 
as Oklahoma City has parallel aad 
smaller anticlinal trends east and wel 
of it. 

On this outstanding anticlinal trend 
are such oil pools as.Braman, Black 
well, Hubbard, Thomas, Garber, Mat 
shall, Crescent, Edmond and Oki 
homa City. The Oklahoma arch, Ut 
derlying most of southwestern Logat, 
Oklahoma, and Cleveland counlies 
was a broad gentle arch during eall 
Pennsylvanian time and during 
time, previously deposited Mississif 
pian beds and part of the Hunton limé 
stone were eroded from the arch. § 
sequent westward tilting has almost 
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literated the arch except when inter- 
pretations are made from isopach or 
sub-crop maps. 

Principal producing zones in the 
central and north central province are 
the Ordovician sandstones. On the 
larger faulted anticlines, Pennsylvan- 
ian and even Permian sandstones pro- 
duced oil and gas. Minor amounts of 
oil are produced on the flanks of the 
prominent ridges or even where there 
is little local deformation from lensing 
reservoirs such as the Perry, Layton, 
Cleveland, Prue, Skinner, and Red 
Fork sandstones of Pennsylvanian age, 
detrital facies of the eroded Mississip- 
pian limestone, and the lensing Mise- 
ner sandstone, which is present be- 
tween the Chattanooga shale (Missis- 
sippian) and the Hunton limestone 
(Siluro-Devonian). Depths to the Ordo- 
vician sandstones range from 4000 ft 
near the Kansas-Oklahoma boundary 
to 9000 ft in Cleveland County. 

Future development in this province 
will be confined to the search for small 
anticlinal closures and the fortuitous 
finding of the lensing reservoirs. Good 
subsurface control will be minutely 
studied principally by the small oper- 
ators to comb the undrilled areas for 
these smaller accumulations. One of 
the unknown potentials of the province 
is the capability of the middle and 
lower Ordovician rocks to accumulate 
oil and gas in this area where most of 
the wells have been terminated in the 
upper Ordovician. Recent discoveries 
from middle and lower Ordovician 
zones in Oklahoma and Cleveland 
counties is probably the beginning of 
this search in the deeper beds. 


Seminole Flexure 


Discovered in the late 1920's, this 
small but prolific structural feature still 
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is one of the most active areas in Ok- 
lahoma. Okfuskee, Pottawatomie, 
Seminole, Hughes, Pontotoc and Coal 
are the principal counties that prob- 
ably are the most densely drilled in the 
state. The “Seminole” area has pro- 
duced more than 1,250,000,000 bbl of 
oil and is still producing about 2,000,- 
000 bbl of oil monthly. 

The Seminole flexure lies between 
the central Oklahoma arch and the 
McAlester Basin. (Fig. 5). During 
early Carboniferous time, the McAles- 
ter Basin was sinking relative to the 
stable central Oklahoma arch and the 
Ozark Mountains. The hinge line, simi- 
lar to the Bend Flexure in north cen- 
tral Texas is a linear zone eastward 
from which the lower Carboniferous 
sediments thickened rapidly into the 
basin. Subsequent regional westward 
tilting lowered the relatively flat area 
westward of the huge line and formed 
a large broad arch with gentle east and 
west dips in the pre-early Pennsyl- 
vanian rocks. 

On this arch are local domal closures 
in which accumulated large amounts of 
oil principally in the porous and per- 
meable Ordovician sandstones. Lens- 
ing in the Pennsylvanian sandstones 
along the eastern margin of the hinge 
line has resulted in small accumula- 
tions of oil and gas although this ac- 
counts for only a very small part of the 
total oil recovered to date. 

Depths to the upper Ordovician 
sandstones range from 3500 to 4500 
ft. The other, although minor reser- 
voirs, are the Calvin, Senora, Thur- 
man, Earlsboro, and Cromwell sand- 
stones of Pennsylvanian age. One out- 
standing oil pool producing principally 
from the Cromwell sandstone is the 
Cromwell oil field which has produced 
more than 64,000,000 bbl of oil. 






FIG. 5. WEST-EAST, regional, sea level cross section, which 
extends from Caddo to McIntosh County, Oklahoma, to show 
stratigraphic units and their relationships to structural move. 
ments. (From AAPG, Vol. 19, No. 7, Fig, 9, p 963, July, 1935,) 


Wes7T-£asr REGIONAL SEA LEVEL CROSS Secrion 
C4000 70 Mein rose Counr 
ae TY Omearronse 


MONZONTAL §BM4BES, VERTICAL MOQLT 


Sr TC MestTano /334 


Continued exploratory drilling for 
the lensing reservoirs will probably 
continue in this area for many years. 
It is probable that no large structural 
feature has been missed in the intense 
exploratory program that has been car- 
ried on in this area for 25 years. Deeper 
drilling to test the middle and lower 
Ordovician reservoirs may yield new 
prolific production. Most of the wells 
have not tested the section that lies 
below the upper Ordovician sand- 
stones. 


South Central Oklahoma 


Thé subsurface extensions of the Ar- 
buckle and Wichita Mountains have 
formed a complicated structural and 
stratigraphic province that has and is 
still yielding large quantities of oil. As 
an example, the Healdton oil field dis- 
covered in 1913 and covering approxi- 
mately 7350 acres has produced more 
than 210,000,000 bbl of oil. During the 
last 40 years, south-central Oklahoma 
has experienced a revival almost every 
decade that has amazed the industry. 
Both vertically and horizontally, the 
area has continued to expand. It now 
includes Caddo, Grady, McClain, Gar- 
vin, Stephens, Carter, Murray, Jeffer- 
son, Love, Marshall, and _ Bryan 
counties. 

The complicated structural geology 
and the rapid changes in the stratt 
graphic column are a challenge to the 
subsurface geologist. (Fig. 6). There 
are very few simple anticlinal struc- 
tures. Most are complexly folded and 
faulted with unconformities in which 
great thickness of section are omitted 
by a hiatus or by truncation. Due to 
this complex, oil wells are found from 
the apex of the anticlinal features 
across the synclines separating one antl 
clinal feature from another complex 
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- wells 
at lies anticline perhaps only three miles dis- wells is less than in the adjoining areas. companies. This has deterred the dri!! 
sand- tant. An example of the complexity is This province, composed of Greer, ing that other areas have enjoyed 
the Eola oil field in Township 1N, southern Kiowa, Commanche, Cotton, ; 
Range 2W, southern Garvin County Tillman, Jackson, and Harmon coun- Anadarko Basin 
1 where in a distance of slightly more ties, has produced less than 25,000,- The large relatively unexplored area 
he Ar- than one mile, one well found excel- 000 bbl of oil. west of the central and north central! 
; have lent oil production in the Ordovician Anticlinal trends, parallel to the Oklahoma district and north of the 
al and sandstones at 10,500 ft and another Wichita Mountain axes, are composed Wichita Mountains offers great prom- 
and is test found basement complex at of small, both areally and vertically, ise for the future of the oil industry in 
oil. As 2650 ft. closed anticlinal structures. Contrary Oklahoma. (Fig. 7). Actually the 
Id. dis- In Garvin and McClain counties to the type of intricate folding found Anadarko Basin is a_ continuation 
)proxi- large oil pools, as the Golden Trend, eastward in the south central Okla- (which widens and deepens) of the 
1 more which is 30 miles long, are still being homa district, the folding here appar- Ardmore Basin in the south central dis- 
ing the developed from lensing Pennsylvanian ently has not been intense nor complex trict. An area of more than 15,000 
ahoma sandstones on the flank of the plung- enough to provide traps for large ac- sq miles with less than 200 exploratory 
t every ing Pauls Valley arch, a subsurface ex- cumulations of oil and gas. tests, many of which did not test all of 
dustry. tension of the Arbuckle Mountains. In The stratigraphic section is more the potential producing horizons, is 
ly, the addition, in this area are complicated similar to the Texas section imimedi- truly a virgin area for exploratory ef- 
It now faulted anticlines yielding oil from the ately southward in Clay, Wichita, and fort. The excellent Cement oil field and 
n, Gar- pre-Pennsylvanian reservoirs. Wilbarger counties. Lensing sandstones Chickasha gas field are located in the 
Jeffer- This province will continue to be a in the Permian, and limestone in the _ southeastern part of the basin. The pro- 
Bryan major source of the daily oil produc- | Cisco and Canyon of the Pennsylvan- _lific Elk City gas and distillate field is 
tion and reserves of the state. Decipher- ian, and Ordovician limestones and being developed in the southwestern 
zeology ing the complicated structure and dolomites are the principal reservoirs part. Fields in the central and north 
strati- stratigraphy and deeper drilling to the § for the accumulation of oil and gas. central district extend into the basin 
» to the Ordovician reservoirs (most of the oil Lack of thick porous and permeable area. Two recent discoveries by Union 
There in this area is from the Permian and beds probably is partly responsible for and Champlin along the northern bor 
| struc: Pennsylvanian sandstones) should yield the lack of discovery of large reserves der complete the ring of oil fields sur 
led and large amounts of oil and gas. of oil. rounding the basin in Oklahoma. Far 
. which Although the area has not been in- ther northwestward in Kansas and the 
omitted Southwestern Oklahoma tensely explored, it is probable that Oklahoma Panhandle composed of 
Due to The covered south extension of the only minor reserves of oil and gas Beaver, Texas, and Cimarron counties, 
id from Wichita Mountains has not been a very will be found in the future. The dry oil and gas pools have been discovered 
features Prolific producer of oil and gas. Ex- hole/discovery ratio has been quite in what is considered the northwestern 
ne antl Ploration has been carried on for many high in spite of the use of all of the part of the Anadarko Basin. The Ring- 
-omplex years, but the density of exploratory tools for exploratory work by large wood oil field, a stratigraphic trap, with 
r, 1953 THE PETROLEUM ENGINEER, December, 1953 B-101 
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The O-C-T Type B-15-A 
Bottom Hole Test Adapt- 
er is designed for use 
where an integral flanged 
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operator. 
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FIG. 7. MAP shows general features of Anadarko-Panhandle region of western 
Oklahoma and adjacent parts of Kansas, Colorado, and Texas. 


Area described lies within dotted line. 


(From AAPG, Possible Future Oil Provinces of the U. §. and Canada, Fig. 7, p 86, 1941.) 
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FIG. 8. GENERALIZED structure section from north to south across 
Anadarko basin. Line of section is shown in Fig. 7. 
(From AAPG, Possible Future Oil Provinces of the U. S. and Canada, Fig. 8, p 87, 1941.) 


231 producing wells is located in Major 
County near the geographic center of 
the area and has produced more than 
6,000,000 bbl since its active develop- 
ment commenced in the late 1940's. 
Most of the pools in the area are on 
anticlinal folds. The largest is the Elk 


City anticline in Beckham and Washita 
counties. At the present stage of de- 
velopment, it is eight miles long and 
two miles wide. The Ringwood field, 
however, is a stratigraphic trap of silty 
sandstones of Morrow formation of 
Pennsylvanian age. Although the area 
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seems to be a comparatively simple 
structural and depositional basin lying 
between the Central Kansas uplift, the 
Nemaha Ridge, the Wichita Mountains 
and the Amarillo extension and the Los 
Animas arch of southeastern Colorado, 
there is not yet sufficient subsurface 
data to determine its exact nature 


It is possible that some unusual 
structural elements are present that are 
unknown at this time. Deepest part of 
the basin is probably near the north 
flank of the Wichita Mountains. (Fig. 
8). Surface structural mapping has not 
been very successful in locating pros- 
pective areas due to the slumping 
caused by the solution of the evapo- 
rites in the near surface section and 
the divergences in the subsurface for- 
mations. Core drilling has been con- 
fronted with the same problems. Re- 
flection seismic exploration has been 
successful in the discovery of the Elk 
City and several other fields. Rapid and 
large velocity changes, however, have 
resulted in many errors in seismic in- 
terpretation. Improved techniques in 
exploration work will be required to 
explore properly this large potential 
province. 

Production at Elk City is from Penn- 
sylvanian sandstones and granite wash 
at depths ranging from 8500 to 11,000 
ft and the deeper possible zones have 
not been tested. Most of the production 
immediately east of the area and in the 
Union and Champlin wells is from 
Ordovician zones at about 6000 ft. Pro- 
duction at Ringwood is from Morrow 
beds of Pennsylvanian age at about 
7000 ft. 


Southward from the Kansas-Okla- 
homa boundary the stratigraphic sec- 
tion thickens and dips into the basin. 
The Pennsylvanian section changes 
from carbonate type to clastic rocks. 
Biostromal limestones yield oil and gas 
in the Oklahoma Panhandle. Morrow 
and Springer beds appear in the sec- 
tion farther southward. Such changes 
of facies and absence of beds offer 
excellent opportunities for traps for 
the accumulation of oil and gas. 


Better exploration techniques and a 
better understanding of the subsurface 
section after additional wells are drilled 
will undoubtedly contribute to the dis- 
covery of many new reserves of oil and 
gas in the Anadarko Basin. Due to 
the depths of the potential producing 
zones, this undertaking will be prin- 
cipally by the larger companies. The 
future of this area is the future of the 
oil industry in Oklahoma. 





Summary 


Varied structure and stratigraphy of 
the rocks in Oklahoma and the large, 
relatively unexplored potential oil pro- 
ducing areas in Oklahoma are factors 
that can only be interpreted to mean 
that Oklahoma will continue to be one 
of the principal oil and gas producing 
states. Although the cost of finding the 
large untapped reserves will be quite 
large, the reserves are apparently pres- 
ent and their discovery awaits the eco- 
nomic justification for the exploratory 
risks. kk * 
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All W-K-M Valves have a perfectly smooth bore. There 
are no cavities or projections to cause turbulence or to 
collect sediment. Gates and seats are protected against 
cutting or damage of any kind. These advantages are a 
result of the W-K-M Expanding Gate development which 
is explained below. 





In closed position, 
the gate (left) and 
segment (right) 
seal tightly against 
both seats. 
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You can completely overhaul a W-K-M Valve right on 
the tree in one hour! When overhauled, the valve be- 
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When opening or 
closing, the gate 
and segment are in 
neutral position 
permitting free up- 
ward or downward 
movement of the 
gate assembly. 


comes as good as new, ready for many more years of 
efficient, trouble-free service. 


. 


There is no need to go into great detail to point out the 
advantages and economies of on-the-spot repair or 
overhaul. Frequently the time and money saved will 
amount to much more than the cost of the valve. 


Long run performance is far more important than first 
cost. When you buy, specify W-K-M and you'll be sure 
of satisfactory operation for the life of your tree. 


W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEXAS 
2330 E, 8TH ST., LOS ANGELES, CALIF. 
EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y. 
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When open, the 
gate and segment 
again seal tightly 
against both seats 
and the bore of 
each lines up per- 
fectly with the bore 
of the body to pro- 
vide a smooth, full- 
round conduit. 















ALL W-K-M VALVES HAVE ‘through-conduit Fluid Passage © Parallel Expanding Gate Assembly 


Oversize Replaceable Seats e Double Row Thrust Bearings on Stem e Internal Lubrication 
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SAND 


THE relatively new process of forma- 
tion fracturing has assumed consider- 
able importance in the oil fields dur- 
ing the past few years. More than 80 
per cent of the nation’s producing wells 
are completed in sand formations and 
as such cannot be stimulated by acidiz- 
ing, the conventional method used for 
limestone formations. The advent of 
fracturing, however, has extended the 
benefits of well stimulation to include 
these insoluble sand formations. As a 
result, many oil companies have been 
enabled to alter their basic drilling pro- 
grams, successfully completing sand 
wells with the aid of fracturing, in 
areas formerly considered as not being 
economically productive. 

Essentially, the fracturing process 
now most widely used consists of in- 
jecting sand, under pressure, into the 
formation. There are a number of dif- 
fering theories as to how this is ac- 
complished: By fracturing the rock and 
forcing the sand into the fracture; by 
entering and enlarging existing cracks 
or fractures in the formation; or by 
breaking loose the bonding materials 
that hold together the individual sand 
particles of the sandstone, thus me- 
chanically enlarging the drainage chan- 
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Important Factor in 
Successful Fracturing 








FIG. 1. ORDINARY river sand is rough and angular, as shown in this 
enlarged photograph of a sample of 20-40 mesh sand. 


nels into the well bore. At present, 
theoretical considerations and labora- 
tory work point to the first two of these 
methods as being the most likely. 

Considerable research has gone into 
the development of different types of 
fluid carriers, employed to hold the 
sand in suspension and force it into the 
formation. Until recently, however, 
very little attention had been given to 
the various sizes and shapes of sand 
particles, or other propping agents that 
might be used. The importance of these 
factors in affecting the probable suc- 
cess of a fracturing treatment, should 
not be ignored. 

In most cases, a round-grained sand, 
20 to 40 mesh in size, has been em- 
ployed. For the average treatment, this 


EXCLUSIVE 


appears to give the best results. Some 
wells, however, present special prob 
lems and as such, should be given spec- 
ial treatment, designed to meet the 
specific conditions of the individual 
well. In such cases, it has been found 
advantageous to use a different type 
sand, or a combination of more than 
one type of sand. 

There are many different types and 
classifications of sands available for 
use in fracturing operations. Sand par 
ticles of either rounded or angulai 
shape may be used, as well as variations 
ranging between these two extremes 
In addition, sand of the desired shape 
is usually available in a number of dif- 
ferent sizes. The size and shape of the 
sand particles used in formation frac 
turing are extremely important, so 
much so that although results may be 
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FIG. 2. USE OF special round grain sand, results in lower injection 
pressures during fracturing treatments. 


unsatisfactory using one grade of sand, 
another type of sand or the use of two 
different sands in conjunction with one 
another will achieve success. 


Graded Sand Versus 
Ungraded Sand 


Most of the sand used in fracturing 
work to date has been of a rather 
limited and distinct size range, such as 
20 to 40 mesh, or 30 to 60 mesh. Such 
a sand, because all particles are more 
nearly the same size, will show a greater 
“in place” permeability than will a sand 
having a greater range in particle size. 
In an ungraded sand, the small sand 
particles tend to fill in the voids be- 
tween the larger sand particles, thus 


cutting down on the total voids and re-~ 


ducing the permeability. 

Of course, in any case, the permea- 
bility of the injected sand bed will be 
much greater than the original forma- 
tion permeability. It is a factor to be 
considered, however, if maximum 
benefit is to be derived from the frac- 
turing operations. The likelihood of 
filtering out silt and other solids with 
resultant plugging, during later pro- 
duction, is much greater when an un- 
graded sand is injected into the forma- 
tion. For these reasons, it is believed 
that, as a general rule, it is consider- 
ably safer to use a graded sand rather 
than an ungraded variety. 


Round Sand Versus 
Angular Sand 


In general, most fracturing opera- 
tions are conducted using a round 
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shaped sand grain. This does not, how- 
ever, preclude the possibility of using 
an angular shaped sand grain for cer- 
tain special applications. Generally 
speaking, the angular sands appear to 
give better results in the softer, in- 
competent formations. They are less 
satisfactory for use in tight or hard 
formations, frequently resulting in 
“screen-outs.” 

Angular sand grains, with their sharp 
corners and edges, tend to dig into the 
formation to a greater extent than the 
rounded sand grains. This results in a 
greater eroding effect so that an angu- 
lar sand will do a better job of “scour- 
ing” the formation. Considerably more 
pressure is required, however, in order 
to force the sand away. Rounded sand 
grains, as they do not dig into the sur- 
rounding formation to as great an ex- 
tent, can be put back into the forma- 
tion at much lower pressures than 
angular grains of the same size. It may 
be seen that the choice of whether to 
use a round or angular sand depends 
upon the amount of resistance a given 
formation will give to penetration, and 
the amount of injection pressure that 
can be tolerated by the well equipment. 


Fine Sand Versus 
Coarse Sand 


Whenever sand is forced into a for- 
mation, it would appear that a small 
sand grain should enter more readily 
than would one of a larger size. Con- 
versely, when a sand grain of larger 
size hits the formation it stands to rea- 
son that more resistance to its entry 


into the formation will be met. Cracks, 
fractures, Or porous spaces will have 
to open up to a greater extent in order 
to provide entry for these larger sand 
grains. In addition, as the sand grain 
is carried back into the formation, a 
larger size grain will tend to drop out 
or be stopped by friction sooner than a 
grain of smaller size. Therefore, it 
wou!d follow that the use of a smaller 
size sand grain will result in fractures 
radiating a greater distance from the 
well bore. Also, because penetration 
of the formation is achieved more 
readily through the use of a small size 
sand grain, less strain will be put on 
well head equipment as lower injection 
pressures will be required to put away 
the sand. 

On the other hand, the use of a larger 
particle size sand has its advantages as 
well. Following the fracturing treat- 
ment, after the sand has been forced 
into place and the pressure removed, 
allowing the formation to settle back 
into place, a coarse sand will retain a 
greater amount of residual permea- 
bility than will a finer grain size. 
Smaller size sands will also tend to in- 
crease the amount of filtering out of 
solids which may be produced with the 
oil. This, of course, results in a cer- 
tain amount of plugging action in the 
formation. Such reasoning leads to the 
conclusion that a flatter decline curve 
will be obtained when using a coarser 
sand. 

From the above discussion, it may 
be seen that the use of a small grain 
size is desirable in order to force the 
sand a greater distance away from the 
vicinity of the well bore. At the same 
time, it would be desirable to use the 
coarsest sand that could be gotten 
away, in order to hold the fracture 
open to the widest extent following the 
treatment. 


Dual-Sand Treatments 


A recent development in fracturing 
operations, in order to utilize the diver- 
sified advantages of different types of 
sand, has been the use of two or more 
kinds of sand on the same fracturing 
job.* 

For example, in a tight section of 
formation, the job might be begun with 
a small size round grained sand, in 
order that the sand might enter the for- 
mation readily and penetrate to the 
greatest possible distance. Following 
the fine grained sand, a coarser round 
grained sand would be used for the 
bulk of the treatment. This coarser sand 
could penetrate readily the opening in 
the formation already formed by the 
finer sand preceding it. This would re- 
sult in maximum advantages, in re- 
gards to both permeability and decline 
curve. Behind the larger sized round 
grained sand, a stage of angular particle 
shaped sand could then be used. Be- 
cause of its irregular shape, this angu- 
lar sand would not only scour out 
the fracture to a greater extent, but it 
would also tend to bridge and form a 
miniature gravel pack, holding round 
sand grains back in the formation. 





*U. S. Patent No. 2,354,570, C. H. Bencken- 


stein. 
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FIG. 3. GRADED sand being mixed with fluid carrier in preparation for fracturing. 


Approximately 25 per cent of all 
fracturing jobs now being performed 
by one service company, are accomp- 
lished using two or more different sizes 
or shapes of sand. 


Advantages of Dual-Sand Jobs 


A number of outstanding advantages 
may be derived from the use of treat- 
ments employing two or more different 
types of sand: 

1. The fracturing treatment can be 
specially tailored to meet the 
specific well and formation con- 
ditions. 

2. In the case of tight formations, 
fine sand can be used to open up 
the initial fracture, thus lessen- 
ing the danger of screen-outs and 
obtaining maximum penetration 
of the formation. 

3. In wells where crudes are heavy 
and formation pressures are high, 
sometimes resulting in some of 
the injected sand being produced 
back into the well, an angular 
sand will tend to form a pack, 
retaining the earlier sand stage 
in place in the formation. 

4. Coarse or angular sands can be 
put away at lower injection pres- 
sures than would otherwise be 
possible if only a single type 
sand were used in the treatment. 

5. In many cases the use of two or 
more types of sand results in bet- 
ter production increases being 
obtained than in the single sand 
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type stimulation treatments. 

6. Flatter decline curves have been 
obtained in many cases, through 
the use of a dual-sand treatment. 

In many areas, where normal frac- 
turing treatments have been highly suc- 
cessful, experimental treatments using 
two or more types of sand have shown 
that even greater production increases 
were obtained when the regular sand 
was preceded by a finer grained mate- 
rial. Since the use of finer sands (ap- 
proximately 60 mesh) is in no way apt 
to be detrimental to the well, it may be 
that the use of dual-sand treatments 
will be advantageous in any type of 
fracturing operations, whatever the 
formation. In those cases where the 
regular size sand can be put away 
readily, yet the combination job was 
more successful from a production 
standpoint, it would appear that the 
fine sand must have penetrated further 
back into the formation. 

Increased usage of mud acid ahead 
of fracturing materials in tight forma- 
tions, has practically eliminated the in- 
cidence of “screen-outs,” however, 
these still take place at rare intervals. 
The use of a fine sand “spearhead” ap- 
pears to be another major step in mak- 
ing “screen-outs” obsolete. 


Treating Procedure 


The procedure used on a dual-sand 
job is in general, little different from 
that used when only one kind of sand 
is involved. The principal considera- 
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tion is that an accurate method of mea- 
suring and mixing the proper amounts 
of each different type sand with the 
fluid carrier, is required. 

Jobs are generally run beneath a 
packer. A high pressure triplex plunger- 
type pump with special packing is used 
to pump the carrying fluid and sus- 
pended sand into the well, through the 
tubing. 

Specialized equipment includes 500- 
gal and 3000-gal truck or trailer 
mounted tanks, with paddle mixers for 
keeping the sand in suspension; special 
sand-carrying equipment; and continu- 
ous stream oil-sand mixing apparatus. 
This equipment, used in conjunction 
with standard transport units, con- 
tributes greatly to successful fracturing 





operations, whether one or several sizes 
of sand are used. 

Comparative production data for the 
evaluation of various types of fractur- 
ing treatments are difficult to obtain 
because of the many variable factors 
involved, and because in many cases 
the wells are flowed into a common 
tank along with the production of sev- 
eral other wells. The following exam- 
ples, however, will give some indication 
of the successes obtained with dual- 
sand treatments in Oklahoma. 

A rotary drilled well in Stephens 
County, Oklahoma, was completed in 
April, 1952, in the Aldridge formation. 
The Aldridge is one of the Deese series 
of Pennsylvania. It is a tight sand. This 
well had two Sandfrac treatments, us- 





















for faster, safer fishing 
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Zh 





Straight Pull Mechanical Type Bowen Rotary Jars 
give these outstanding advantages: 

SAFER— The ability of the Bowen Rotary Jar to strike 
heavy blows with a string completely free from torque 
eliminates any aggravating tendency to release the 
fishing tool below the jar. Torque-free operation also 
reduces equipment wear and eliminates safety hazards. 


STANDARD SIZE— Made with outside diameter in con- 


ing 1000 Ib medium sized, round 
grained sand each time. After the first 
fracturing job, the well tested 1% bby 
of oil per hour, swabbing. After the 
second job, about one week later, the 
well tested 2.77 bbl of oil per hour, 
swabbing. A week later, a third Sand- 
frac job was performed. Fine sand was 
followed by regular sand; 1000 Ib of 
each were used. After all of the load oj 
had been recovered, swabbing tests 
showed 7 bbl of oil per hour produc. 
tion. The maximum pressure encount- 
ered on the first fracturing job was 
4000 psi at an injection rate of 1.2 bb] 
per minute. On the second fracturing 
job, maximum pressure was 4125 psi 
at an injection rate of one barrel per 
minute. On the dual-sand fracturing 
job, maximum pressure was 3900 psi 
at an injection rate of 1.1 bbl per 
minute. 

On another well in the same forma- 
tion, same county, the original test was 
1% bbl of oil per hour natural. A treat- 
ment with 500 gal of mud acid did not 
materially increase the production. A 


| sandfrac treatment, using 1000 lb of 


regular sized sand, also failed to mate- 
rially increase the output of the well, 
A second Sandfrac operation using 


| 1000 Ib of fine sand followed by 1000 
| Ib of regular sand, increased produc- 
| tion of well to 15 bbl of oil per hour. 


A well completed in February, 1950, 
in the Cleveland sand was fractured us- 
ing regular size sand. It then produced 
100 bbl of oil per day for 14 days, 
gradually declining to 10 bbl of oil per 


| day. Refracturing in August, 1952, 
again using regular sand, increased pro- 


duction very little. In January, 1953, 
the well was again fractured, using 
2000 Ib of fine sand followed by 8000 
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formance with the outside diameter of the standard 
tool joints of the string on which they operate. 


GREATER STRENGTH— Their strength is always far in 


lb of regular sand. Before this treat- 
ment, well was making 14 bbl of oil per 
day pumping. Following the dual-sand 
treatment, it went to 102 bbl of oil per 











excess of the strength of the drill pipe string. These 
Jars can be made with oversize circulation holes. 
DEPENDABLE— The blow is not affected by failure of 
packing element, high temperature, the ability of the 
drawworks to elevate the pipe with great rapidity or by 
abrasive elements in the circulating fluid. 

PROVEN— The ability of the mechanism of these Jars 
to operate successfully under all conditions has been 
proven on countless jobs throughout the world for 
the past fifteen years. 




















day, flowing. Three and _ one-half 
months later, production had leveled 
off at about 25 bbl of oil per day 
flowing. 

Another well was completed in Kay 
County, Oklahoma, in January, 1953, 
as an edge well in the Bartlesville sand. 
Planned for a salt water injection well, 
it was perforated, 4 shots per foot, over 
an 8-ft section. The well, however, be- 
gan producing one barrel of oil per 
hour so it was fractured using regular 
sand. No particular improvement was 
noted following the treatment, so one 


IS 


: = week later it was refractured using fine Ge 
RUGGED— Proved to be so rugged that in addition to sand followed by coarse sand. The well of | 
providing the upward force to remove an obstinate pe a - -_ — off, flowing ee 
. es about of oil per day. er 
fish, Bowen Mechanical Jars _ also frequently on | An evaluation of the results obtained its 
stalled in the drilling string when drilling sticky for- on recent fracturing treatments has the 
mations and when reaming, coring and washing over shown that the use of a fine sand, fok J whi 
sch “or lowed by a coarser sand, has resulted in folc 
with wasn pipe. greatly improved production increases Ch 
being obtained. It is believed that this bas 
Write for a free copy of Bowen's Instruction Manual which new fracturing technique will prove to are; 
= 2 oe eee sane and satisfaction to be obtained be a major step forward in the science dep 
. | of well stimulation. sedi 
IN OFFICE AND hin 
A’ oe SOUTH NORWALK BOULEVARD Acknowledgment dep 
«eS The author wishes to express ap tion 
) cmon eM TOME CHT. SEW YORE preciation to C. J. Cecil for his assist- [of 

ance in preparation of this article. * * 
THE 


To obtain more information on products advertised see page E-29 


THE PETROLEUM ENGINEER, December, 1953 





P 111.32 Oklahoma 

















4 
a 
| 


WASHINGTON } 


T 
| 










— 
a i= 
~ 
| § 
ae 





| 








1] 
ts 
rT 
[ 
4 
+i 
[4] 
rk 
| 
: 
ans 
> 
4 
| 
| 
| 
. 





w 
~ 
> 
\\< 











| 


m) 





— pe SE 
eT 





b 
/ 

} 
| 
4 

jo} ft 
| | 
T 

pee = a 





° 
7) 
> 
o 




















sonata | | caidhars eels 











| 
t 











cuan 
i> 














| 
7 

MN 

MOTE TE TE TS 

7 
4 
‘ 
N 























| 
| 
Tt 
| 

Li +.4|-—— 


% 
Fé. 
> ry 

— 


. 
v 
> 
z 
m 
r 











—+—+ gy +—_++— 
" ° } 




































































= 
& 
ly 
+ 
i 
TS 
= a 
T 






































—_= 
i=] 
a 
— 
z 
= = 
a 
z 
nm 
a 
walls 
re 
O. 
o 
> 
z 
a ee ee 
\ 
Ke 






































B he, : ; [TT ear | | 
nna a= + 
bbl i SS aBee 28 
ROGER MILLS i 
- j 4 


——+- Lod = 
VAS 









































































TH 














rma- 

was 
reat- 
1 not 
n. A 


pot | Li 








LIE FLORE 









Se ae 

ian | 

one tt tt pIne 

i ae A\ FOLD riNG 

pT oF ane ve THREE sos St 

J a ae 

Yj; Re ae = 

a ee i ee SF he. 

RETacequs\ ovemtae 

| rewRe | 
: THTeTH OTe TA w | 


1 1—t =} os et te ty te tH = ee ee 
pol GY yi a | ts 








nate- 
well, 
using Se ae 
1000 JO es i 2 se et a 
yduc- Nat tl 


























a ee a i 
STIL LMAN! il PUSHMATAHA 





Pr. 











ur. 

1950, = es 
d us- Tri y tT 

luced ; 
duh eee Se sR ean 2eEe 
oy FIG. 1. MAP shows geographic location of Coal County with relation to major geologic provinces of Oklahoma. 
1 pro- | 
1953, >: 
using 
8000 
treat- 
vil per 


“ | Developments in Coal County, Oklahoma 


e-half 


« f . 4 + Y ) 
CIMARRON | i | al a Mi WY é | GO Sie 
[hana eae See ee a 7 

















eveled 
Tr day . . . . . . 
M Detailed geophysical mapping given credit for recent success in 
n Kay ' , : ; 
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t, over 
er, be- K. A. GRAVELLE 
il per 
-egular 
nt was GroGRAPHICALLY, Coal County Between the southeast corner of the _ the west and southwest by the Arbuckle 
so one is in lower east-central Oklahoma. county and the Choctaw fault is be- mountains and on the east by the 
ng fine Geologically, it lies at the western tip lieved to be the deepest part of the frontal belt of Ouachita mountain fold- 
he well of the McAlester-Arkansas coal basin. basin where the McAlester, Hartshorne ing and overthrusting. As both of these 


lowing (See Fig. 1). The McAlester-Arkansas and Atoka formations of the Pennsyl- _—_uplifts of mountain building propor- 

depositional basin is asymetrical with vanian are estimated to be at least 10,- tions occurred at a later date than the 
tained ts deepest part close to and paralleling 000 ft thick and where a total of 20,- deposition of the McAlester, Hart- 
its has the southern boundary of the basin 000 ft of sediments may be present. | shorne and Atoka formations in the 
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ulted in folding and overthrusting and the ITIO No. 1-A Cook, SE SW NW Sec- _ orogeny had a profound effect in de- 
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hat this asin to the north and west to a shelf ft of Atoka and was still in Atoka at County as a depositional basin site and 
rove t0 area is more gradual. Throughout the __ the total depth of 7890 ft. It would not —_in causing the subsurface structural! 


science depositional phase of Pennsylvanian be unreasonable to expect 8500 ft of features of today. The western portion 
sedimentation in Coal County the Atoka shale next to the Choctaw fault. of Coal County is very complexly 
Inge line dividing the shelf area of Further examination of Fig. 1 will faulted. Reverse and block faulting is 
position from the geosynclinal por- |§ show Coal County to be bounded on common, in western Coal County, 

‘ess ap tion of the basin was slightly northwest especially along the Arbuckle front. 

: assist of the northwest corner of the county. EXCLUSIVE The Jesse pool is in the very com- 
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FIG. 2. OIL and gas fields, recent discoveries and important dry 
exploratory tests in Coal County, Oklahoma. 


plex “Franks graben” area whereas 
Clarita appears to be a horst. Both 
Jesse and Clarita are more or less 
typical mountain front structures re- 
sulting, without much doubt, from the 
orogenic uplift of the Arbuckle moun- 
tains in post-Springer, pre-Deese time. 
It is believed the folded and faulted 
structures of the Chiles Dome, Centra- 
homa and East Oconee pools had their 
inception and growth as a result of the 
Arbuckle mountain uplift. The eastern 
portion of Coal County is character- 
ized by large, well-defined anticlines 
and by fewer and less complex faults. 
The Coalgate anticline as mapped by 
the USGS is six miles long and has a 
vertical closure of over 600 ft on the 
Lehigh coal bed. 

Both the Ashland and Coalgate anti- 
clines are believed to be open folds ly- 
ing out in front of the frontal belt of 
Ouachita folding and overthrusting. 
They are believed to be related to the 
Ouachita thrust of late Pennsylvanian 
or early Permian time because of their 
alignment parallel to the thrust front 
and because they are asymetrical, with 
their steep flank to the north away from 
the direction of thrust. 


History of Exploration 


The 19th annual report of the USGS 
was released in 1899, eight years prior 
to Oklahoma’s entry into the Union, 
and included a report by J. A. Taff on 
the “Geology of the McAlester-Lehigh 
Coal Field.” The area covered by the 
report at that time lay within the reser- 
vation set aside for the Choctaw Na- 
tion, one of the Five Civilized Tribes of 
Oklahoma Indians. The USGS fol- 
lowed this report with the publication 
of the Coalgate Folio in 1901, in which 
the northern three-fourths of what is 
now Coal County was discussed, and 
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the Atoka Folio in 1902 which de- 
scribed the geology of the southern tier 
of townships. 

J. A. Taff, with the assistance of 
others, did the geology on the area 
covered by the folios. Most of the out- 
cropping formations and the principal 
structural features of the area were 
named. With coal being the most valu- 
able mineral resource and oil being un- 
known south of Tulsa, special attention 
was given to the McAlester and Hart- 
shorne coal beds. 

Although gas had been discovered as 
early as 1912 on the Ashland anticline, 
T. 3 N., T. 11 E., (Fig. 2) from the 
Hartshorne sand at a depth of 1400 ft, 
the first publication dealing with oil 
and gas possibilities of the region was 
Bulletin 19 of the Oklahoma Geologi- 
cal Survey, “Petroleum and Natural 


Gas in Oklahoma.” This bulletin wags 
by C. W. Shannon and others and was 
published in 1917, the same year jp 
which gas was discovered on Chiles 
Dome by the Lucillene Oil and Gas 
Company in their No. 1 Fred Chiles. 
NW NW SW Section 30-3N-10E. Six 
million cubic feet of gas were encount. 
ered in the McAlester formation at 
depth of 1103 ft. The pool now consists 
of eight gas wells producing from sey. 
eral different sands within the McAles. 
ter formation at depths of 460 to 1500 
ft below the surface. 

Until 1950, Coal County as well as 
the rest of the McAlester basin. had 
been all but disregarded in the search 
for oil and gas inasmuch as the reward 
of over thirty years of wildcat drilling 
in the area following the early gas dis. 
coveries was the discovery of such com- 
paratively small and unimportant pools 
as Centrahoma, Clarita and Lula. The 
discovery well in the Centrahoma pool 
was The Carter Oil Company No. | 
Thompson, S/2 NE NW Section 34 
2N-9E. The well reached a total depth 
of 7126 ft in Oil Creek sand in Febru- 
ary, 1936, but was not completed until 
June, 1937, when after unsuccessful 
attempts to complete in the Simpson 
section, the well was plugged back to 
produce from the Viola. The accumv- 
lated oil production from the Viola to 
November, 1944, was 20,477 bbl. At 
that time, the Viola being depleted, the 
well was plugged back to the Crom- 
well sand from which the well is still 
producing and has now reached a total 
accumulated production of 37,189 bbl. 

Prior to the completion of the Twin 
and Avilla No. 1 Cody, a new horizon 
discovery which will be discussed un- 
der a later heading, nine other oil and 
gas wells made up the pool which to 
August of this year had a total pool 
accumulated oil production of 279,59 
bbl with entire pool production now 
averaging about 34 bbl per day. With 
the exception of The Carter Oil Com- 
pany No. 1 Claytor, W/2 NE SW Sec- 
tion 27-2N-9E, which still produces 
from the Viola, distillate from the 
Cromwell sand represents the major 
portion of the total accumulated pro- 
duction. 

The Clarita pool is in Section 26 
IN-8E. The discovery well, the Con- 
tinental No. 1 King, NE SW NE Sec- 
tion 26-1N-8E, was completed in 1937 
at a total depth of 5762 ft in the Simp- 
son. The well was plugged back to 836 
ft where it pumped 44 bbl of oil the 
first 24 hours. As of August of: this 
year, the pool consisting of seven wells, 
had a daily average production of 25 
bbl and a pool total accumulated pro- 
duction of 174,393 bbl. The oil produc- 
tion is from a very shallow Pennsyl- 
vanian sand, probably Atoka, at depths 
of approximately 800 ft. 

The Lula pool, in Sections 22 and 
23, 3N-9E, consists of four Cromwell 
gas wells. The Stanolind Oil and Gas 
Company, after drilling their No. ! 
Cushing Royalty, NW NE SE Section 
22-3N-9E, to a total depth of 6,174 
feet in the Arbuckle in May, 1943, 
plugged back to the Cromwell sand 
and completed for 44,800,000 cu ft of 
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Oklahoma 


gas per day through perforations from 
3524 to 3590 ft. 





Recent Developments 


Although two wells had been pro- 
ducing gas distillate from the McLish 
in the East Oconee pool, Sections 27 
and 34, 1N-9E, since August, 1950, the 
recent revival of interest in the eastern 
end of the McAlester besin began about 
the time the Coal Oil and Gas Com- 
pany No. 1 Styron, C SW SE Section 
27-1N-9E began flowing over 250 bbl 
of high gravity oil per day on choke 
from the Oil Creek member of the 
Simpson at a depth of approximately 
7500 ft. This well was completed early 
in 1953, proving Oil Creek as well as 
McLish pay. The daily average pro- 
duction for the pool now consisting of 
15 wells as 1410 bbl with a total ac- 
cumulated production from August, 
1950 through August 1953 of 923,- 
332 bbl. 


The next important discovery was 
the Northwest Tupelo pool in Novem- 
ber 1952, when the Sohio Petroleum 
Company No. 1 Guth, NW SE NW 
Section 22-2N-8E was completed with 
a flow rate of 222 bbl per day from the 
Bromide at 6884 to 6918 ft. The total 
depth reached was 7521 ft in the Oil 
Creek sand. From completion through 
August 1953, the well has an accumu- 
lated production of 19,817 bbl. A con- 
firmation well to this pool-opener com- 
pleted in September 1953, was the 
Leonard Oil, Inc., No. 1 Truitt, NW 
| NW SW Section 22-2N-8E. On pro- 

duction tests, the well flowed 25 bbl of 
| oil per hour through %4-in. choke 
through perforations from 6714-22 and 
6738-56 ft in the Bromide sand. 


A gas discovery well of some signifi- 
cance was the Diamond No. 1 Spence, 
NW NW SW Section 6-2N-8E. After 
drilling to 1915 ft in the Hunton, the 
well blew out. Rated at 4,160,000 cu ft, 
gas is from the Cromwell and is now 
shut in. A second well, however, also 
drilled by Diamond, in the SE SW NW 
Section 6-2N-8E failed to confirm the 
discovery well. 


The Simmons No. 1 Nix, NW NW 
NW Section 5-1N-8E was completed 
in May, 1953 as a Cromwell discovery 
well flowing 40 bbl per day. The well 
is less than mile from the Jesse pool 
and may be an extension. 


A new horizon discovery of major 
significance is the Twin Oil Corpora- 
tion and Avila Oil Company No. 1 
Cody, completed on September 25, 
1953. The well is in the C SW SW Sec- 
tion 27-2N-9E in the old Centrahoma 
pool. The well was promoted by C. W. 
Roodhouse, one of the major operators 
and leaseholders in the pool, with the 
help of a dry hole commitment from 
The Carter Oil Company. After reach- 
ing a total depth of 7003 ft the well 
was plugged back to 6950 ft to produce 
406 bbl per day through a 9/64-in tub- 
ing choke. Production is through basal 
Oil Creek sand perforations from 6882 
to 6892 ft. Follow-up wells to this dis- 
covery now drilling are the Twin Oil 

Corporation of Texas No. 1 Arrington, 
| NE SE SE Section 28-2N-9E and The 











Carter Oil Company No. 2 Thompson, 
NE NW NW Section 34-2N-9E. Car. 
ter Oil has also staked the No, 3 


Thompson, 
34-2N-9E. 

Among: the unsuccessful, but never. 
theless important wildcats of recent 
years are: (1) Amerada No. 1 Johnson, 
SW SE SW Section 6-1N-10E, com. 
pleted in 1943 as a dry hole in the Oj 
Creek at a total depth of 8584 ft with 
no shows reported; (2) Ohio Oil No. 1 
Jones, SE SE NW Section 35-3N-11B, 
completed in March, 1950 in the Ar- 
buckle at a total depth of 9836 ft, with 
only gas found in the Bromide; (3) 
Carter Oil No. 1 Morgan, SW NE Sw 
Section 3-2N-9E, plugged and aban- 
doned in May, 1953 at a total depth of 
8034 ft in the Oil Creek, with some gas 
encountered in the Cromwell and shows 
of oil in the McLish; (4) Gibson and 
Holliman No. 1 Thomas, SW NE Sec- 
tion 10-1S-9E, dry and abandoned at a 
total depth of 5206 ft in the Arbuckle, 
in May, 1953; (5) The Texas Company 
No. 1 Hodges, NE NE SE Section 6- 
1S-10E, abandoned in the Oil Creek at 
a total depth of 7850 ft, in June, 1953; 
and (6) The Delhi No. 1 Mowdy, SE 
NE SE Section 10-2N-11E, which 
reached a total depth of 12,071 ft in 
Basal McLish sand where it was aban- 
doned in August, 1953. 

The following companies are repre- 
sented in Coal County and are the 
major leaseholders: Anderson-Prichard 
Oil Corporation, The Carter Oil Com- 
pany, Magnolia Petroleum Company, 
Ohio Oil Company, Sohio Petroleum 
Company, Stanolind Oil and Gas Com- 
pany, and The Texas Company. Mid- 
Continent Pipe Line is the chief buyer 
and transporter of the crude oil pro- 
duced in the county. 


NE NE NW Section 


Future Possibilities 


Coal County has certain discourag- 
ing aspects among which are (1) poor 
Pennsylvanian sand development due 
to its geosynclinal rather than shelf 
area position during the Pennsylvanian 
depositional phase, (2) extreme com- 
plexity of faulted structures in the 
western portion, and (3) great depths to 
Ordovician horizons on the eastern 
anticlines and near the Choctaw fault. 
There is nothing man can do to im- 
prove sand development but something 
has been done toward working out the 
complexly faulted stuctures of western 
Coal County by geophysical means. 
Detailed geophysical mapping must be 
given a large share of credit for the 
recent successes in this complex area. 

Except for the gas on the Ashland 
anticline, all known accumulations of 
oil or gas in the county are in the com- 
plex western portion. It is suggested 
that these discoveries may be due to 
more intensive exploration because of 
more shallow drilling depths or to a 
desire to explore close to such prolific 
producers as Fitts pool, 2N-7E, Ponto- 
toc County. With the courage to drill 
15,000-ft holes as Pasotex Petroleum 
Company on a farmout from Ander- 
son-Prichard proposes to do in Section 
26-1N-11E, oil may yet be discovered 
in eastern Coal County. x ee 
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West Ardmore Basin Discovery 


Phillips pioneers deeper production test in area with 
significant success in Pennsylvania and Ordovician zones 


THE West Royal Pool in Section 2, 
T1N, R 4 W, Stephens County, Okla- 
homa, now contains three producers 
and consitutes what may become a 
sizable addition to the producible re- 
serves of the state. Production from the 
discovery well, Phillips Petroleum 
Company’s No. 1 Chism, was obtained 
from the Conglomerate of Pennsylvan- 
ian age. Subsequent wells have estab- 
lished that the Simpson section of 
Ordovician age is also productive and 
one of them, Phillips No. 1 Oakman, 
has been dually completed in both 
zones. 


,, Prospecting on the structure was be- 


gun when Mercury Drilling Company 
of Tulsa moved its Tulsa U-15 
equipped rig on location and spudded- 
in. Powered by two gas-butane en- 
gines' driving the 7% by 14 power 
pump? and drawworks through a com- 
pound, and using a 131-ft Cantilever 
mast,’ good drilling progress was made 
to 9513 ft at which point the first elec- 
tric log was run. Drilling supervision 
was under H. H. Houtz, toolpusher, 
Mercury, with V. M. Spratt of Phillips 
in charge of the operation. After suc- 
cessful completion of the initial survey, 
drilling continued to the total depth of 
10,866 ft. 


Bits and Drill Pipe 


The surface hole was drilled in this 
venture with one 9-in. bit to 480 ft. 
The hole was then reamed to 13% in. 
and 1034-in. casing was set at 385 ft 
with 300 sacks of regular cement and 
12 sacks of gel. Remainder of the hole 
was cut with 834 and 7%-in. rock bits, 
128 used in all. The types of bits used 
and the depths at which they were em- 
ployed are shown in Table 1. Hole was 
reduced at 9456 to facilitate anticipated 
testing. 














TABLE I. 

Depth, ft | Formations Type bit* 
0-5787 Red beds, sale, sand, 

soft lime OSC 
5787-6984 Sand, shale, hard lime OWV 
6984-9951 Hard sand, consolidated 

shale, hard lime Ww7 
9951-10866 Hard sand, chert, shale, 

hard lime Ww7R 
a 








__ 
tEditor, Drilling and Producing. 
‘Buda 2505 
‘Model FXR Gardner-Denver. 
dee C. M-ore. 
Hughes Tool Company. 


SIM H. CREWSt 


36-56 


¢ Use 


% nfs 


Stanelind 5. 


| Stanelind 5292-56 
W.E. Anderson 8°\4-&% | Tec 


yt" 


3 


Carter 
Wt S56 


Carter 
3-19-56 





M.J. Smith Tense 
t-24-$7 64-5) 


$.K. Viersen 


Carter 
2m) N-29°55 7 * 


4a-57 


2 


615-35 


Carter 
G1S'S%S [02753 





R.- 4-W. 


WEST ROYAL pool, Stephens County, Oklahoma. 


A tapered drill collar string was suc- 
cessfully used in this well to drill from 
the surface to 9456 ft. This string con- 
sisted of nine collars, three 6%-in., 
three 6-in., and three 512-in. The only 
difficulty experienced with this string 
was a fishing job at 9179 ft, and this 
was completed without the loss of any 
of the tools. Recovery was facilitated 
by the use of 116 bbl of crude oil spot- 
ted opposite the fish. The nine collars 
were run on a string of 4'2-in. drill 
pipe. At 9456 ft, when the hole size 
was reduced, the drill pipe was changed 
to 314-in. and the nine tapered collars 
were replaced with a string of six 6-in. 
drill collars. 


Mud Program 


The well was drilled to a depth of 
3500 ft with use of water and native 
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mud. At this depth the commercial 
mud program was inaugurated. It was 
decided that a low solids, water base 
mud would be desirable and this fluid 
was built with the conventional mate- 
rials. Properties control was main- 
tained by addition of quebracho, caus- 
tic soda, and sodium carbonate. Mud 
weight was maintained at the lowest 
prudent level to all depths. Viscosity 
to the 8000-ft level varied between a 
low of 34 sec API and an approximate 
high of 75 sec. Below the 8000 ft mark, 
viscosities were increased to the range 
of 75 sec to 125 sec. 

As noted previously, there was a fish- 
ing job at 9179 ft. In order to make re- 
covery of the drill collars easier, the 
operators spotted 116 bbl of crude oil 
opposite the formation holding the 
tools. This oil amounted to approxi- 
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ece BUT the most powerful testimonial to 
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mately 8 per cent by volume of the 
mud system. As the displacement of 
the oil from the system was not prac- 
tical, it was emulsified into the remain- 
der of the mud by the addition of small 
amounts of sodium-carboxymethylcel- 
lulose. Drilling then proceeded to total 
depth without addition of any more 
oil, the system being maintained by 
addition of chemicals as in the original 
water base mud. 


Completion Record 
After completion of the second run 
of the electrical survey, the decision 
Was made to plug the hole back from 
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Electrical surveys of Phillip’s Chism No. 1. 


the total depth of 10,866 ft to 7700 ft 
and attempt a completion in the inter- 
val between 7035 and 7677 ft where 
excellent shows had been encountered. 
Accordingly a string of 7-in. casing was 
run and cemented at 7747 ft with 500 
sacks of regular cement mixed with 20 
sacks of gel material. Casing was then 
perforated with jets in the zones 7035- 
7063 (72 shots), 7455-7473 (112 shots), 
and 7648-7677 (116 shots). After sub- 
jecting all sets of perforations to the 
Sandoil fracturing treatment, the well 
was placed on test and completed with 
a flowing potential of 130 bbl of pipe 
line oil per day through an 18/64-in. 
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choke. Gas-oil ratio was only 88 cu ft 
per barrel and the flowing tubing pres- 
sure 150 Ib. 


Services Data 


Fuel for the original test was ob 
tained from the Oklahoma Natural Gas 
Company service line, which runs 
about two and a half miles from the 
well site. It was necessary to drill a 
water well in order to assure that the 
rig would have an adequate supply. A 
good fresh water sand was encountered 
in the water well at a depth of 288 ft 
and the well was completed at this 
depth. The land owner was paid at the 
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MERCURY Drilling Company and Phillips Petroleum Company personnel 


at location in West Royal pool, Stephens County, Oklahoma. 





MERCURY Drilling Company of Tulsa rig on location for 


Phillips Petroleum Company. 


sage 


rate of $7.50 a day for the use of water 
from this well. Service companies are 
situated at Duncan, a distance of ap- 
proximately 28 miles from the location. 
The area is served by graded dirt roads 
along the majority of the section lines. 
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AIOC Sponsors Underwater 
Geological Research 


Captain Jacques-Yves Cousteay 
marine archeologist, has agreed to con. 
duct underwater geological research 
for Anglo-Iranian Oil Company in a 
new concession off the Arabian coast of 
the Persian Gulf. 

Captain Cousteau plans to leave 
France in December in his Ship 
“Calypso” for a several months trip to 
the Indian Ocean and the Persian Gulf. 

Area to be explored for Anglo-Iran. 
ian is in a concession acquired from 
the ruler of Abu Dhabi last March by 
its wholly-owned subsidiary, the 
D’Arcy Exploration Company, 
Formerly held by Superior Oil Com. 
pany of California, the concession area 
exceeds 12,000 sq miles of continental 
shelf. 

Term of the concession is 65 years 
and covers rights to produce, export, 
and refine oil. D’Arcy has an obliga. 
tion, however, to begin exploration 
within one year of signature of the 
agreement and to drill within five years 
of signature if a suitable location can 
be found. 

Captain Cousteau is co-inventor of 
the “aqualung”, an independent diving 
apparatus currently being used by the 
U. S., British, French, Dutch, and 
Canadian Navies. With the aqualung, 
Captain Cousteau and members of the 
Underseas Research Group of the 
French Navy have attained depths 
ranging to 300 ft, without lines to the 
surface. 

Unlike previous independent diving 
gear for shallow water, the aqualung 
does not employ oxygen. Breathing sup- 
ply is filtered compressed air, which 
allows the free diver to swim into the 
greatest range of helmet divers, employ- 
ing foot fins and mask. 

Captain Couteau’s researchs into 
seabed. geology “will provie a valuable 
aid to normal prospecting methods,” 
the company stated. 


Seal Beach Project Underway 


Decision of the California Supreme 
Court to deny petition of appeal to the 
city of Seal Beach in its suit to estab- 
lish jurisdiction over contiguous sub- 
merged ocean lands within the three- 
mile limit, gives Monterey Oil Com- 
pany and The Texas Company free- 
dom to proceed with the construction 
of their drilling island one and one-half 
miles off Seal Beach, and to engage in 
subsequent drilling operations from the 
site that will thoroughly test their joint 
1400-acre state lease. 

Equipment is being moved in and 
work on the island will be resumed 
within two weeks. It will probably take 
about three months to complete the 
site, immediately after which the first 
well will be spudded. , 

The producing interval of this well 1s 
directly in line with the easterly trend 
of the Wilmington field. Since comple- 
tion, it has consistently yielded about 
30 bbl a day of 26 deg gravity oil, and 
extensive coring and geological studies 
indicate that this production comes 
from the Ford Pool. 
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Automatic Control for Remote Water Source 


P 538. Oklahoma 








Low voltage system permits economical operation 


of distantly situated repressuring fluid supply 


SUCCESSFUL water flooding ven- 
tures are dependent to no small extent 
on a voluminous supply of good water. 
Such sources of water are oftentimes 
several miles from the injection plant, 
thus necessitating remote water supply 
pumps. Due to the varying demand of 
injection water for most floods, the 
economic aspects from the standpoint 
of operating labor usually dictate the 
need for automatic control of these 
pumps. 

Such is the case for a water flood op- 
erated by the Gulf Oil Corporation 
near Cromwell, Oklahoma. This flood 
was initiated at a location five miles 
from the water supply source on the 
North Fork of the Canadian River. 
Due to the labor involved and the diffi- 
culty of reaching this particular source 
during rainy seasons, it was deemed 
advisable to control the water well 
pumps automatically. 

The water supply system includes 
three shallow wells near the river bed, 
Fig. 1, equipped with 712-hp electric- 
ally operated, vertical turbine pumps. 
Water is pumped through a 6-in. buried 
steel pipe into one of three 1500 bbl 
fresh water storage tanks at the injec- 
tion station. Retention time to settle 
out silt and sand is maintained in the 
first two tanks and the third tank is 
connected to intake of injection pumps. 

‘A rather unique system, utilizing 
basic devices employed in one particu- 
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FIG. 1. ONE of three similar shallow river-bed wells equipped for 
high-water operation and used as water supply well. 
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FIG. 2. WATER supply control system consists of low voltage 
dc system utilizing pipe line as a ground return. 


lar fire-alarm circuit, was adapted to 
control the operation of the river 
pumps. In order to utilize this system 
only a single-conductor ground-return 
circuit was necessary. To accomplish 
this, a single overhead telephone wire 
was installed, while the water pipe 


EXCLUSIVE 







line was used to complete the circuit 
A schematic diagram of the system is 
shown in Fig. 2. 

The control function is initiated by 
level probes in the fresh water tank 
through a related relay which in turn 
controls the output of an ac to de recti 
fier providing energy over the circuit to 
the water supply source. Only six milli 
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amperes output at a very low voltage is 
necessary to energize a sensitive relay 
at the control box for the supply 
pumps. The sensitive relay, in turn, 
energizes the coil in a standard 440-v 
relay connected to the starter coils in 
the respective water pump, motor 
starter boxes. In this manner, the 
pumps are automatically started and 
stopped, depending on the level in the 
water supply tanks. 

This system was chosen over other 
possible methods of remote control for 
its simplicity, reliability, and ease of 
maintenance. Technical personnel are 
not required to service this equipment, 
for unless difficulty is experienced with 
the control circuit, trouble shooting for 
a large part consists of removing and 
testing plug-in type relays. By referring 
to Fig. 3, it may readily be seen that 
all component parts of the master con- 
trol box at the injection station are ex- 
posed and readily accessible for repair 
or replacement if necessary. 

The upper section of this control 
box contains a sensitive relay, milliam- 
meter, variable rheostat and off-on 
switch with indicating light. Sole pur- 
pose of the sensitive relay is to indi- 
cate operation of the pumps at the 
river. This relay will not energize un- 
less a similar relay at the river control 
box is energized first. In this manner, 
remote indication of pump operation is 
possible and a panel light on the front 
of the master control box is provided 
for this purpose. A second light on the 
front of the box indicates the pumps 
are off or that trouble in the control 
system is present. The milliammeter 
gives visual indication of the dc control 
current and this may be easily adjusted 
with the variable rheostat. An off-on 
switch with indicator light is provided 
to control the 110-v current supply to 
the equipment. 

The level-probe relay, rectifier, and 
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FIG. 3. MASTER control at injection station. 








FIG. 4. MOTOR control at water well. 


instrument transformer are located be- 
low the upper panel. As mentioned 
previously, the level probes in the water 
supply tank initiates the control func- 
tion which operates the level probe re- 
lay and in turn controls the current 
output of the rectifier. Transformation 
of the 110-v ac current to the required 
voltage for the rectifier is accomplished 
by the instrument transformer. 

Equipment in the control box at the 
river includes a sensitive relay and 
standard 440-v relay as shown in the 
upper right portion of the panel, Fig. 
4. By referring again to Fig. 2 it is seen 
that the sensitive relay is connected to 
the coil of the standard relay. When 
the standard relay is energized the coil 
in each respective motor-starter box is 
also energized, thus starting the pumps. 

This brief description of the com- 
ponent parts of the system is intended 
primarily to point out the relative sim- 
plicity of the equipment. All parts in 
both panels are stock items and may be 
purchased from local] electrical supply 
houses. It is of particular interest to 
note that the sensitive relays used have 
proved themselves to be versatile and 
long-lasting as a service of several years 
has not been uncommon in fire-alarm 
circuits. 

This system may be utilized for con- 
trol purposes with a single conductor 
up to distances of 20 miles or farther, 
depending on the resistance of the con- 
ductor. For distances of this magniture 
the system can be installed at a reason- 
able cost as compared to other methods 
of control if pole line facilities are 
available. For this particular control 
problem, telephone lines were available 
in the area and the single telephone 
wire was installed at a nominal cost. 

As a matter of interest, this type of 
control system can be modified to per- 
form the same function without the 
overhead conductor. This may be ac- 


complished at systems utilizing coated 
steel pipe by applying the cathodic. 
protection principles. The only modi- 
fication necessary in the master control 
box would be to supply a rectifier of 
sufficient size to transmit adequate cur- 
rent and voltage to energize the sensi- 
tive relay at the point where a control 
function is desired. 

Satisfactory ground beds would be 
required for this type of operation, 
This could be made possible by install- 
ing several graphite anodes at each 
point of control. Thus, in the same 
manner that pipe is protected from 
galvanic corrosion by rectifiers, an 
energy’ impulse would be transmitted 
from one ground bed to another, at 
a distant point. These impulses could 
be used to energize a sensitive relay 
and again the circuit would be com- 
pleted through the underground line. 
Of course, the line would need to be 
coated to avoid excessive current losses 
which would restrict the control range. 
Such a system was considered for this 
particular flood; however, it was not 
deemed advisable to coat the line as 
external pipe corrosion in the locality 
is not severe. 

By the addition of sensitive relays at 
the pump control boxes, and with other 
minor modifications, the same system 
can be adapted to multiple control 
functions over the single conductor. In 
this manner, selective pumping of the 
individual supply wells could be at- 
tained. These modifications, although 
not necessary for this particular oper- 
ation, could be adapted to numerous 
other control applications. 
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Dual Pumps in the Velma Are 





Practicality of producing two zones with plunger pumps 
amply demonstrated by installations in this Oklahoma pool 


D UAL pumps have had a good tryout 
in dually completed wells in the South- 
east extension of the Velma _ field, 
Stephens County, Oklahoma. This de- 
vice is a Comparatively new tool de- 
veloped to meet the problem of artifical 
lifting of oil from an oil well com- 
pleted to produce from two separate 
horizons, after the wells cease to flow. 

Because of the large number of dual 
cempletions in the Velma area and the 
low formation pressures, which re- 
quires that artificial lift be installed 
at the time of completion or shortly 
thereafter, there have been a sufficient 
number of dual pumps in operation to 
prove that this new tool will pump fluid 
from two horizons without commin- 
gling the fluids, and that the cost of 
operation is not excessive. 

A recent survey showed that 77 of 
these pumps have been installed in 
the Velma field. 

Outstanding in the Velma area are 
the variety of pump and packer set- 
tings. The multiple oil sands present on 
this steeply dipping structure permits 
many combinations for dual comple- 
tions. The records show that the upper 


*Staff engineer, Sinclair Oil and Gas Company. 
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pump settings vary from 2800 ft to 
6500 ft and the lower pumps are set 
at depths ranging from 3700 ft to 
7700 ft. From these many combina- 
tions we find the minimum distance 
between the pumps to be 200 ft and the 
maximum spacing between pumps to 
be 2062. 

The distance between the upper and 
lower packers varies from a minimum 
of 137 ft to a maximum of 1122 ft. 

Sucker rod strings are usually made 
of combination %-in. and %4-in. rods. 


Surface Equipment 


Because of the extra weight result- 
ing from the operation of the two 
plungers the pumping unit must be 
capable of handling heavier loads than 
one used to pump one horizon. 

It is usually necessary to install a 
choke on the lead line from the casing 
so as to control the rate of produc- 
tion in case the agitation causes the 
well to head and flow at a high rate. 


Protection Against Paraffin 


As a protection against an accumu- 
lation of paraffin in the tubing and in 








Dual pump settings with service and repair costs. 








Upper Lower 
Well Upper Lower packer packer 
number perforations perforations depth depth 


1 5170-5200 6275-6454 5110 6232 
2 4527-4587 6072-6352 4482 4619 
3 4500-4600 5122-5147 4476 4623 
4 5866-5890 7072-7377 = 5767 6490 
5 5448-5518 5896-6179 5367 5616 
6 5200-5382 5683-5911 5174 5400 
7 5656-5726 6130-6522 5567 5825 
8 5500-5620 6288-6384 5457 6240 
9 5346-5426 6030-6150 5253 5490 
10 6396-6446 6820-7018 6323 6496 
il 5796-5838 6235-6341 5660 5956 
12 5520-5732 6016-6097 5482 5750 
13 6206-6250 6664-6862 6107 6375 
14 5396-5455 5908-6102 5303 5480 
15 5900-5954 6315-6505 5801 6006 
16 5700-5842. 6180-6374 5663 5850 
17 5904-5958 6309-6645 5826 6070 
18 4976-5037 6441-5691 - 4868 5130 
19 5680-5882 . 6356-6773 5639 5901 
20 5196-5294 5742-6020. 5163 5396 


6747-6974 = 6167 6370 
6935-7135 6374 6636 
7322-7568 5248 6000 
6246-6424 


33 6035-6187 


34 3984-4021 4510-4570 =. 3895 4384 


a ae 
=—_—_ at 








Upper Lower Total 
pump pump Date service Total 
depth depth installed charge repairs 
5110 6281 5-20-53 $ 125.00 
4482 6281 6-2-51 231.60 $ 209.33 
4476 5127 12-5-51 550.00 438.70 
5767 7073 9-25-52 894.00 1039.42 
5367 5885 3-19-52 480.00 882.92 
5174 5676 2-27-52 182.00 -- 
5567 6128 4-5-52 182.00 — 
5457 6321 4-8-53 207.00 - 
5253 6027 8-22-52 314.00 421.67 
6323 6823 9-10-52 182.00 412.69 
5660 6253 11-1-52 125.00 351.17 
5482 6020 2-29-52 - — 
6107 6674 10-15-52 182.00 279.39 
5303 5910 12-6-51 130.00 — 
5801 6296 7-15-52 214.00 — 
5663 6167 1-12-52 155.00 -- 
5826 6274 5-29-52 157.00 305.34 
4868 5440 6-10-52 132.00 —- 
5639 6350 1-21-52 180.00 = 
5163 5721 11-1-51 a 
5452 6369 1-22-53 348.00 411.11 
5425 5776 7-3-52 182.00 — 
5616 6106 3-26-52 307.00 808.61 
5290 5660 2-12-52 130.00 — 
6024 6500 3-8-52 282.00 1246.54 
6167 6753 4-16-52 250.00 837 .24 
6374 6928 5-28-52 330.00 586. 26 
5248 7310 9-17-52 239.00 504.50 
5784 6374 11-29-52 189.00 — 
6129 6789 5-5-53 330.00 64.36 
5628 6161 12-24-51 130.00 _- 
5546 6021 1-17-52 165.00 — 
5993 6587 6-23-52 214.00 — 
3895 4498 9-21-52 144.00 --- 
7862.60 8799.25 
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the annulus, paraffin scrapers are in 
stalled on the sucker rod string and a 
valve is placed in the tubing at about 
2200 ft so that hot oil can be circulated 
at intervals as may be found necessary 
to prevent the excessive accumulation 
of paraffin in the annulus. It has been 
found that the circulation of hot oil 
every two months is generally suffi 
cient. 


Well Servicing 


Generally speaking frequency for 
pulling the rods is about the same as 
for single pumps. A pulling job takes 
a little longer than a single pump be- 
cause of the time consumed in care- 
fully spacing plungers in the two work- 
ing barrels. 

It has been considered advisable to 
leave the derricks standing so that the 
sucker rods can be hung in the der- 
rick when the well is serviced. This 
practice makes it easier to keep the 
pump parts clean and free of sand 
and dirt. 

The first dual pump to be installed 
on a lease operated by Sinclair Oil & 
Gas Company in the Velma field was 
on June 2, 1951. This pump was 
serviced once when pulled on May 
7, 1953. The service charge for this 
job was $231.60 and repairs amounted 
to $209.33. 

The accompanying table lists all 
of the dual pump installations made by 
Sinclair Oil & Gas Company in the 
Velma field to date. It also shows the 
perforation intervals open to produc- 
tion; depths of the upper and lower 
packer settings; depths of upper and 
lower pumps; date installed and cumu- 
lative service and repair costs to Sep- 
tember 1, 1953. 


Conclusions 


Dual pumps in the Velma field have 
proved that dual wells can be produced 
without commingling the fluids from 
two separate horizons after the wells 
cease to flow. 

With the many installations in the 
Velma field the future operation of 
these pumps will be watched with 
great interest to determine limitations 
of this device. 

For the last two years the successful 
operation of this equipment has served 
to produce two horizons without the 
expense of drilling two wells. * * 
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LOS ANGELES NOMADS’ foreign guests at the November meeting, 
were: Standing, Joe E. Spellacy of S.V.P.M., Sumatra; Sam G. Miller, 
Empresa Colombiana, Colombia; John Smith, Oil Well Engineering, 
England; W. S. Schmittou, Santa Fe Drilling, Venezuela. Seated: Leo L. 
Goss, Santa Fe Drilling, Lebanon; Fred Lay, Iraq Petroleum, Iraq; 

J. C. Green, Qatar Petroleum, Qatar; E. V. Corps, Burmah Oil, Pakistan. 
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TEXAS Instruments Inc. and Geophysical Service Inc., recently opened 
these expanded facilities in Dallas. 








AAODC OFFICERS for 1954 are: Seated, J. S. Bell, Henry Black and Sons, vice 
president, West Texas and New Mexico; J. V. Boxell, Calvert Drilling, vice president, 
Illinois, Indiana, Michigan, and Kentucky; E. Dale Mount, Harry Bass Drilling, vice 
president at large; Brad Mills, American Association of Oilwell Drilling Contractors, 
executive, vice president; Karl L. Kellogg, K. L. Kellogg and Sons, president; L. A. 
Beecher, McDaniel and Beecher Drilling, treasurer; Dee A. Sikes, Helmerich and 
Payne, vice president, Central Mid-Continent. Standing, Bert E. Sager, Dunbar Drilling, 
vice president, Rocky Mountains; Marion S. Church, general Counsel; Field M. Davis, 
Field Drilling Company, vice president, Gulf Coast; J. K. Kellogg, K. L. Kellogg and 
Sons, vice president, California; W. L. McClusky, M. J. Delaney, secretary. 

Not shown: J. P. “Bum” Gibbins, J. P. “Bum” Gibbins, Inc., vice president, well 
servicing; N. H. Wheless, Jr., Wheless Drilling, vice president, Cretaceous and Ter- 
tiary basins, and Gail C. Culter, Culter Drilling, vice president, cable tools. 
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SPEAKER AT L. A. Nomad meeting was E. V. 
Corps, Burmah Oil Company, (center) who spoke on 
Digboi oil field in Assam. Looking through 

the Chapter Roster with him is Joe Schlarb of 
Chiksan Company, (left) and Jim Hughes of 
Lane-Wells Company. 


Texas Instruments and GSI 
Open New Dallas Facilities 


In an informal open house, the newly 
expanded plant facilities of Texas In- 
struments Inc., and Geophysical Serv- 
ice Inc., Dallas, Texas, were described 
as another example of the progressive 
spirit of Dallas and the whole South- 
west. 

Key company officials spoke briefly 
to employees and visitors before the 
open house tour began. Officers of 
Texas Instruments are Eugene McDer- 
mott, chairman of the board; J. E. 
Jonsson, president, and Patrick E. Hag- 
gerty, executive vice president. C. H. 
Green is president of Geophysical Serv- 
ice Inc., and F. J. Agnich is executive 
vice president. 

The expanded Texas Instruments 
main plant is contemporary in design 
and furnishings and is completely air 
conditioned. Plant features a maximum 
of glass in the walls to afford maximum 
natural lighting. The outside finish of 
the building is of cream colored In- 
diana limestone contrasting with pol- 
ished Oklahoma red granite trim. 

Texas Instruments evolved from the 
research and manufacturing operations 
of Geophysical Service Inc., a seismic 
exploration company for ° petroleum 
since 1930. 


New Group Formed for 
Offshore Exploration 


Recently announced is the forma- 
tion of Offshore Exploration Group 
Inc., designed to specialize in offshore 
seismic exploration. 

Officers include John W. Flude, 
president; Edgar R. Locke, vice presi- 
dent; and Thomas Garth, secretary- 
treasurer. Directors: A. L. Ladner, 
Apache Exploration Company; G. A. 
Berg, Berg Geophysical; T. I. Harkins, 
Independent Exploration; C. C. Zim- 
merman, Keystone Exploration; Robert 
H. Ray, Robert H. Ray Company; Sam 
D. Rogers, Rogers Geophysical; W. H. 
Taylor, Taylor Exploration Company, 
and D. F. Broussard. 
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illinois Water Flood | 
Operations Described 


The Interstate Oil Compact Com- | 
mission announces publication of a 
new pamphlet entitled “Summary of 
Water Flood Operations in Illinois Oil 
Pools During 1952.” Copies may be 
obtained without charge by writing to 
the Headquarters Office of the Inter- 
state Oil Compact Commission, Box 
3127, State Capitol, Oklahoma City 5, 
Oklahoma. 

This booklet was prepared by Paul 
A. Witherspoon, chairman, and mem- 
bers of the Illinois Secondary Recov- 
ery and Pressure Maintenance Study 

Committee in cooperation with the 
| Secondary Recovery Division of the 

Interstate Oil Compact Commission. It 
describes and presents tabulated data 
on on 137 water flood and pressure main- 
tenance projects using water injection 
in Illinois during 1952. 





Southern Cal Gas Buys 
Gas Storage Reservoir 
The General Services Administra- 








: tion, Washington, D. C., has approved 
ewly the purchase for $2,150,000 of the 
s In- Playa del Rey gas storage reservoir by 
Serv- Southern California Gas Company, it 
ribed was announced by F. M. Banks, presi- 
Ssive dent of the company. 
Duth- The gas company, Banks explained, 
has been using this partially depleted 
riefly oil field to store gas for peak-day use 
> the under an agreement with the Govern- 
's of ment drawn up in 1942 following Gov- 
‘Der- ernment condemnation of the property 
J. E. for this purpose. 
Hag- The gas company will continue to 
>. H. use the field for storage of gas, Banks 
Serv- stated. Surplus natural gas available in 
utive the summer months is pumped into the 
depleted oil bearing structure to be 
nents drawn out in the cold winter time when 
lesign large volumes of gas are needed for 
ly air home heating, he explained. 
mum : 
mum Stanolind Conducts Seminar 
_ Twelve engineers of Stanolind Oil 


\ and Gas Company recently attended a 
i pe five-week advanced seminar im petro- 
leum reservoir engineering in the com- 








> pany’s general offices in Tulsa. 

a A comparatively young science, res- 

we evoir engineering is basically the 

peu science of getting more oil out of the 
ground. In the past, recovery from nat- 
ural underground reservoirs has been 
on the average only about one-third of 
the oil contained in the reservoir. The 

orma- relatively low recovery obtained in 

jroup many fields is due to the fact that the 

shore gas Or water naturally associated with 
petroleum reservoirs may not have 

ude, been present in sufficient quantity to 

presi- displace the oil more completely or has 

etary- not been efficiently used. 

adner, 

G. A. | Hunt Opens Houston Office 

rkins, H. L. Hunt, independent oil pro- 

Zim- ducer, has announced that he will open 

Robert an office in Houston, Texas, soon. 

;; Sam _ New office will be in the City Na- 

W. H. tonal Bank Building and will contain 

ipany, aland and geological department. Hunt 
Operates out of Dallas. 

1953 } THE pet 
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NEWS 


Geophysical Group — SMU 
Hold Earthquake Studies 

Preliminary to the scheduled De. 
cember 14 opening of the earthquake 
recording station at Southern Metho. 
dist University, established through the 
Dallas Geophysical Society, informa] 
classes in earthquake seismology have 
been held. Meeting one evening a week, 
studies are led by Dr. C. G. Dahm, 
Society vice president, who spent many 
years studying, teaching, and doing im- 
portant research in earthquake seis. 
mology before entering the exploration 
field. 


Deep Rock Moves 
Williston Headquarters 

Deep Rock Oil Corporation has 
shifted its area office in the Williston 
Basin from Bismarck, North Dakota, 
to Billings, Montana, it was announced 
by John L. Ferguson, vice president of 
Deep Rock’s land and exploration divi- 
sion. 

John C. Meyer will continue as area 
geologist and Harry W. Hitt will con- 
tinue as area landman. Douglas N. 
Moody will be senior landman. The 
office is one of three under the mana- 
gership of R. B. Hurlbutt, head of Deep 
Rock’s North region. 


Oil Output In Saudi Arabia 


Crude oil production in Saudi Ara- 
bia during October amounted to 26, 
403,528 bbl, or an average of 851,727 
bbl per calendar day, it was announced 
by the Arabian American Oil Com- 
pany. Crude oil production for the first 
10 months of 1953 amounted to 257, 
285,668 bbl, an average of 846,334 bbl 
per calendar day. 


San Juan Buys Mazda Stock 

San Juan Oil Company has acquired 
virtually all of the stock of Mazda Oil 
Corporation from National Phoenix 
Industries, Inc., according to an an- 
nouncement made by its president, 
Robert J. Bradley. 

San Juan has been managing the 
Mazda properties for the past year and 
one-half for the account of National 
Phoenix, and will continue to operate 
Mazda as a wholly owned subsidiary 
of San Juan Oil Company. 


Billings AIME Chapter 

A Montana Chapter of the Ameri- 
can Institute of Mining and Metallurg- 
ical Engineers to be named the Billings 
Petroleum Section of AIME, was OI- 
ganized recently. 

Election of officers was held with 
the following presiding: Howard R. 
Lowe, Delhi Oil, chairman; Charles F. 
Hunkins, N. P. Oil Development, first 
vice chairman; R. L. Dickson, Dowell, 
second vice chairman; and John G. 
Yapuncich of Yapuncich-Sanderson, 
secretary-treasurer. Three members 
were also elected to the board of di- 
rectors, which include: J. J. Wanner, 
George J. Greer, trustee, R. H. Wood- 
ward, Shell, and Earl J. Whitaker, N. 
P. Oil. Meetings are to be held the third 
Tuesday of each month, excluding 
June, July and August. 
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§SC Holds Annual Meet 
More than 100 party chiefs and 


e- supervisors attended the 22nd annual 
ke Seismograph Service Corporation meet- 
O- ing recently in Tulsa, Oklahoma. Re- 
he ports of the company’s activities, both 
al foreign and domestic, for the last year 
ve and its plans for the future were given 
k, at the meeting. 

m, Lorac Service Corporation, a SSC 
ny subsidiary, reported substantial expan- 
m- sion of its Gulf Coast positioning net- 
is- works which will soon blanket the off- 
on shore area from Alabama to Mexico. 


G. H. Westby, Seismograph presi- 
dent, received a 20-year service pin at 
a banguet at the Tulsa Hotel. 
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-you can 
depend on ‘em 
with -, CATHEADS 


The Foster Midget Master Breakout and the Type 33 Master Breakout 





can be engaged at full shaft speed without shocks or impacts . . . and 


they stop the instant the cathead controls are released. The small 





diameter of the drum provides slow line speed to avoid jerking the 


tongs. Smooth, powerful pull is assured by the single plate friction clutch. 
257.- Mr. Producer-- You'll find these two catheads fully described on pages 1761 and 1763 
Get the Facts About of the Composite Catalog. 


: TYPE “33” MASTER BREAKOUT MIDGET MASTER BREAKOUT 
ck . J EN Ss EN Units! CATHEAD CATHEAD 
ure 


a Oil 
oenix There’s a difference in oil well pump- 
1 an- ing units... and JENSEN welcomes 
ident, the opportunity to give you all the 
facts about JENSEN Pumping Units. 





g the 
ir and 
tional 
perate 
idiary 


Many successful producers who 
formerly used equipment they 
thought just as good as anything we 
had to offer — or even better — in- 
vestigated. Now these producers have 

standardized on JENSENS. 
\meri- 


Drum mounted on stationary sleeve 
— a ee you to as get PLUS fea TURES eliminates need for complicated brake 
illings the facts and find out for yourself @ direct shaft mounting reduces shaft bending. Heavy duty, anti-friction 
as. Of why JENSEN Pumping Units make 
any well more profitable and satis- 








bearings @ no metal-to-metal impact @ recommended for either ajr 





1 with factory or manual controls. 

ra te OUR 25 YEARS OF EXPERIENCE 

it, first ASSURE YOU YEARS OF SERVICE. 

Yowell, 

hn G. 

derson, ; 

mee | BROTHERS MEG. CO.. | y CATHEAD COMPANY 
of di- ° oy nc. P. O. BOX 1675 WICHITA FALLS, TEXAS 

a Coffeyville, Kansas, U. 4 A. FACTORY REPRESENTATIVES 

ker, N. Export Office: 5 O CHURCH STREET R. N. Bean Moore Specialty Co. Tillery & Parks Peck Sales & Service L. W. (Leo) Mauck 

1e thir Les Angeles, Cal. Casper, Wyoming ; Odessa, Texas Houston, Texas Great Bend, Kansas 

: NEW YORK CITY Green Head Service | Texas Warehouse Service R.D.Cloninger Rotary Sales & Service, Ltd. W. 0. Nelson 
cluding Oklahoma City, Okla. Corpus Christi, Texas Lafayette, La. Edmonton, Alberta, Canada Farmington, N. M. 








Langley Y Cia SRL, Corrientes 1115, Buenos Aires, Argentine (Mr. Ken Langley) 
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WHAT'S DOING IN DRILLING 








New Drilling Rig Reported 


The George E. Failing Company of 
Enid, Oklahoma, manufacturers of 
portable drilling rigs, has announced a 
new model that can be used either for 
conventional type rotary drilling or re- 
verse circulation drilling. Change from 
one type to another is accomplished 
quickly and with very little effort. Fail- 
ing has named the new rig the Hole- 
master JED. 

The JED is designed to drill large 
diameter holes to 500-ft depths by the 
reverse circulation method, with 6-in. 
inside diameter drill pipe. Using the 
same pump unit (centrifugal type) it 
will drill 1000-ft holes with 4'%-in. 
conventional drill pipe, the company 
reports. The unit will handle a maxi- 
mum casing load of 56,000 lb and the 
retracting rotary table permits a clear- 
ance for 60-in. casing or bits. Only a 
few optional items of equipment are 
necessary to change quickly from re- 
verse circulation to regular rotary drill- 
ing. 

One of the features of the JED rig 
is the Jet Eductor reverse circulation. 
This hydraulic jet mechanism develops 
an exceptionally high vacuum, enabling 
operations to a greater depth. Instantly 
self-priming, the use of separate prim- 
ing devices is eliminated. The stream- 
lined six-inch full opening through the 
Jet is designed so that the cuttings in 








the return line completely by-pass all 
mechanical devices. The centrifugal 
pump handles the small quantity of 
cutting-free water necessary to actuate 
the Jet. 

The rotary table may have either 10- 
in. or 18-in. opening. It is all-steel con- 
struction; flat, streamlined oil bath de- 
sign. The rotary table is mounted on 
slides and retracts 48-in. by hydraulic 





THE NEW Failing JED Holemaster 
showing how the Jet Eductor is 
mounted on the rig for reverse circula- 
tion drilling. Same drill can be used 
for conventional type rotary drilling. 


NEW JED Holemaster drilling a 27- 
in. water well on a farm in Garfield 
County, Oklahoma, using reverse cir- 


culation. 
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— Courtesy Mission Manufacturing Company, 
SYMONS DRILLING COMPANY crew are operating a rig for the J. S. Abercromoie 
Company in Old Ocean field, Brazoria County, Texas. Crew members are: Joe G. 
Blasdel, tool pusher; William F. (Bill) Symons, contractor; L. V. Young, J. E. 
Westbrook, G. D. Morlan, driller; and J. W. Doggett. 





cylinders and telescoping universal 
joint. Slip bushing for large size pipe 
fits above the table to permit ful 
opening. 

Slush pump is a Gorman-Rupp high 
pressure centrifugal type, V-belt 
driven, with 4-in. discharge and 5-in, 
suction. 

Weight of rig with operating equip- 
ment, less drill pipe, is 24,000 Ib. 











5-in. 


>quip- 
). 





the best defense against rising cos 





GLOBE "4-CUTTER” INTEGR 
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And Faster Footage Calls For Globe 
“4-Cutter” Integral Jet Rock Bit 


Keep your eye on the Globe 
**4-Cutter” Jet. It’s a big hit in the 
drilling industry. And for good 
reason... 

Engineered critically, tested 
thoroughly, proved profitably ... 
the Globe “4-Cutter” Integral Jet 
Rock Bit has a reputation for re- 
liability with drillers everywhere. 
It’s a powerful weapon in your 
war against time! 


GLOBE 


v4 


qi 


OlLToolS 


main office and plant: ~ 
LOS NIETOS, CALIFORNIA ‘«Q= 
branches in 


All principal areas. Consult the clas- 
sified section of your local telephone 
directory for your nearest Globe 
Branch. 


i 
Sw 
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DRILLING 


CANADA 


% Pacific Petroleums, Ltd., et al, have 
completed a 2-mile east extension of 
the Pouce Coupe gas field in the 
Cadotte sand and the well is being car- 
ried down to the the Cadomin. Pacific- 
Royalite Pouce Coupe No. 1, topped 
the Cadotte at 2285 ft and found ap- 
proximately 50 ft of gas zone. 

This will add materially to the gas 
reserves of the Pouce Coupe gas field, 
as this well is located outside of what 
was considered the eastern limit of the 
Pouce Coupe gas field. 

Location is being made for Pacific- 
Atlantic Pouce Coupe No. 1, approxi- 
mately one mile east of Pacific-Roy- 
alite Pouce Coupe No. 1. This will at- 
tempt to extend the field even further 
eastward. 

% Canadian Northern-Pacific South 
Pouce Coupe No. 2, two miles south- 
east of the discovery, encountered first 
gas in the Doe Creek sand, topped at 
1429 ft. This is the first time this sand 
has ever been found productive and 
on two successive drillstem tests yielded 
gas. This sand was not tested in No. 1 
well but was present. No. 2 well is now 
coring and testing the Cadotte, which 
was topped 21 ft lower than in No. 1. 
Location is being made for No. 3 well, 
1% miles west of No. 1. 

* New British Dominion Oil Com- 
pany, Ltd., announced the successful 
completion of its fifth gas well, New 
British-Etzikom No. 8, in the Etzikom 
area at Pakowki Lake. Well had total 
of 34 feet of pay sand from 2233 to 
2267. Gas flow on drillstem tests was 
estimated at 3,000,000 cu ft daily, and 
the company’s engineers estimate open 
flow potential of between 10 and 15,- 
000,000. 


TEXAS 


* Tide Water Associated Oil Com- 
pany has successfully completed its No. 
2 McKnight well, Ector County, West 
Texas, from the Ellenburger forma- 
tion. Producing zone from 13,268 to 
13,319 ft established a potential of 829 
bbl per day with 20/64-in. choke and 
900 Ib flowing pressure. Gravity of the 
oil is 53.8 deg. 

The No. 2 McKnight well is a north- 
westerly outpost well in the Headlee 
field and is the ninth well completed 
to date in that pool. 


*% A Southwestward extension to the 





Clara Couch pool of Crockett County, 
Texas, was confirmed by Cities Serv- 
ice Oil Company and Peerless oil and 
Gas Company in the completion of 
Owens “F” No. | for a calculated open 
flow of 62,000,000 cu ft of gas daily 
which is the biggest completion in the 
pool to date. 


* A new producing zone has been dis- 
covered by Tide Water Associated Oil 
Company in the New Hope field, 
Franklin County, Texas, the company 
announced. Well is located on exten- 
sive lease holdings jointly held by Tide 
Water and Seaboard Oil with Tide 
Water as operator. 

On drillstem test in open hole be- 
tween 12,088-12,182 ft, the well flowed 
114 bbl in 11 hours of 57 gravity dis- 
tillate through “%4-in. choke. It is pro- 
posed to test deeper in the section and 
the well is coring ahead at 12,203 ft. 


% Anderson-Pritchard has announced 
the completion of another well in the 
Prichard field of Andrews County, 
opening the area to Ellenburger pro- 
duction. Located 18 miles East of An- 
drews, the well was completed in open 
hole from 13,475-87 ft. Production on 
a %-in. choke was for a flowing gage 
of 703 bbl of 47.2 deg oil without 
water. The reported gas-oil ratio was 
44 tol. 

% Near Christoval, Schliecher County 
the Cox-Brown field has a _ produc- 
tion extension in the Mid-Continent 
No. 1 Ethel Williams. Initial produc- 
tion of 987 bbl per day of 42.8 deg 
oil was produced with a gas-oil ratio 
of 445 to 1. 


KANSAS 


*% Sinclair has a good well in the heart 
of the Rush Center pool in Rush Coun- 
ty. Drilled to a total depth of 3826 
ft and bottomed in the Arbuckle, cas- 
ing was swung at 3808 and the forma- 
tion acidized for an open hole comple- 
tion. Under swab test, the yield was 
109 bbl per hour of 43 deg crude. 

*% In Stafford County, the Pundsack 
pool has been extended to the north 
with the completion of the Cobb and 
Jones No. 1 Pundsack. Producing from 
the Kansas City-Lansing lime, the well 
flowed 40 bbl per hour from perfora- 
tions 3705-15 ft. The well also had a 
good show in the Arbuckle, having 
tested 4 bbl per hour from the zone 
3850-62. 








Rotary Rigs Operating in Oil Fields of United States and Canada* 








Oct. 12 


Oct. 19 Oct. 26 Nov.3 Nov. 10 Nov. 17 
162 165 161 161 162 
366 333 347 364 389 
163 161 160 164 160 
295 299 297 303 285 
170 157 156 151 159 
182 184 190 195 203 
499 497 493 505 511 
594 580 599 585 588 
164 156 147 163 158 
335 321 327 334 343 





Pacific Coast ..! 166 
Oklahoma 353 
Kansas 163 
Rocky Mountains 288 
Canada 177 
Ark-La-Tex 190 
West Texas and New Mexico....492 
Gulf Coast 595 
Illinois 153 
North Texas dene ae 

2880 


*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 
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LOUISIANA 

* Caddo Parish has a new deep zone 
in the Greenwood pool where the 
States Oil Company is completing its 
No. 1 Willie Wilbert as a Cotton Val- 
ley producer. Flowing through perfora- 
tions 8529-39 ft, well tested for an 
open flow potential of 2,350,000 cy 
ft with 16.8 bbl of 56.8 deg condep- 
sate per million. Shut-in tubing pres. 
sure was 3139 Ib. Bottom hole pres. 
sure was 3972 lb. 


* In Iberville Parish, Union Produc. 
ing has confirmed the mid-year discoy- 
ery of the Sullivan Lake area. The No, 
1 Schwing-Wilbert was tested for 3,. 
760,000 cu ft daily through a \%.-ip, 
choke, flowing with a tubing pressure 
of 2600 Ib. The gas carried a heavy 
but not gaged amount of distillate, 
Production is from casing perforations 
from 11,036-48 ft. Discovery well had 
produced 320 bbl of 49.9 deg distillate 
with over 6,000,000 cu ft of gas per 
day through a 5/16-in. choke from the 
same zone. 


NEW MEXICO 


* There have been four recent com- 
pletions in the Mesa Verde formation 
in the Blanco field recently. One of 
these, the Beaver No. | State, has the 
largest potential ever recorded in the 
field. After shot with 2182 quarts of 
nitro in the interval 4915-5530, the 
well had an indicated potential of 17,- 
500,000 cu ft per day. Tested through 
the tubing, the well had a final working 
pressure after test of 916 Ib. This well 


is located in Rio Arriba County. The | 


other three completions for the field 
were in San Juan County. The Beaver 
Lodge No. | Boyd was tested for 5, 
500,000 cu ft open flow potential 
through the casing. The other two wells 
had IPs of 7.5 and 7,900,000 cu ft. 


* Tide Water Associated, N. G. Pen- 
rose, et al, has completed the No. | 
Watson in Lea County. Well was com- 
pleted in the Wolfcamp Lime, flowing 
16 bbl per hour through %4-in. choke 
from perforations 11,000-11,014 ft 
and 11,026-11,034 ft after plugging 
back from the Devonian lime topped 
at 14,614 ft. 


SAUDI ARABIA 


Another step in the development of 
the newly discovered Wafra field in 
the Kuwait-Saudi Arabia Neutral Zone 
at the head of the Persian Gulf was 
marked by the successful completion 
of a fourth well, according to an 
announcement by Ralph K. Davies, 
president of American Independent Oil 
Company of San Francisco. Produc- 
tion tests indicate that the well will 
produce at the rate of approximately 
4500 bbl per day. 

A second rig is due to arrive in the 
Neutral Zone within a very few days 
and with two strings working it is ex- 
pected that two development wells to 
the comparatively shallow producing 
horizon can be completed approxt 
mately every 35 days. 

Construction of gathering, pipe line, 
and terminal facilities is proceeding 
according to schedule. 
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AN OBSOLETE RIG! 


A JAW CLUTCH TRANSMISSION RIG IS 
NOW OBSOLETE! 
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will | The old style rigs still on the market use jaw clutches. Wilson Giant, Atlas, Titan and Super Titan Rigs 
tely ° . — : ‘ = 

ay | use Air-Tube disc friction clutches in the compound drives, transmissions and drums. Why stop you 
n the 


days | "9 to change speeds? 
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tin, | "he FIRST NAME in DRILLING RIGS 
™ WILSON MANUFACTURING CO., Inc. 


WICHITA FALLS, TEXAS, U.S.A. 
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EXPLORATION ACTIVITIES 








ARIZONA 


* Two new exploratory tests are be- 
ginning in Arizona in the near future. 
The first of these will be drilled by the 
Ted Jones Drilling Company in Eastern 
Pima County near Cienaga Wash. 
There are reported to be over 2,500,- 
000 acres under lease in this area in a 
sedimentary basin that will contain ap- 
proximately eight potential horizons. 
South of this venture is another in 
Mohave County near Fredonia. The 
latter is situated in the Kanab-Fredonia 


; 


basin area and there are also eight pros- 
pective or potential producing zones. 


ISRAEL 
* The first oil drilling in Israel has be- 
gun at the most southern tip of the 


state. 
Well is being drilled by the Ameri- 


can-Israeli joint company, Lapidoth, 


which comprise leading Israeli enter- 
prises belonging to the Israeli labor 
trade federation Histadruth and a 
group of American investors. 





of the contributors of papers: Back row: Dr. Douglas, Dr. T. A. Link, R. B. 
McCullough, Jim Scott, John Rudolph, Dr. McLaren. Front row: L. E. Workman, 
R. S. Buckland, Bill Gallup, Eleanor Burton, Dr. Cam Sproule, Fred Beasley. 


AMERICAN VISITORS on the field trip of the Alberta Society of Petroleum 
Geologists, held recently. Robert H. Dott is third from the left in the back row. 
In the front row, second from left is Dr. A. W. Weeks of Philadelphia and 

Mrs. Weeks (also PhD) is beside him, with Graham Moody next. 
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NEW MEXICO 


* A Northeast Eddy County opera. 
tion being drilled by Skelly Oil Com. 
pany in the Fren San Andres lime field 
appeared sure of success. 

The firm’s No. 6-A Lynch had g 
production show in the Mississippian 
with tentative top picked at 12,010 ft. 
The well on a drillstem test at 11,973. 
12,035 flowed distillate in 21 minutes, 

In the first hour the well gaged 10 
bbl; in the second 22 bbl and in the 
third 16.5 bbl. Gravity was 51.5 and 
gas volume was estimated at 5,000,000 
cu ft per day. Bottomhole flowing pres. 
sure was 2690 lb. 

The well is a projected 13,500 ft 
Devonian test. 


OKLAHOMA 


* The Gulf Oil Corporation has an 
apparent excellent well in its com- 
pletion of the No. | Davis in Garvin 
County. Plugged back from a total 
depth of 9405 ft and completed 
through perforations 8508-8580 in the 
Hart sand zone and 9281-9370 in the 
Springer, the well produced 147 bbl in 
two hours flowing on a one-inch choke 
from the upper perforation only. 

Then tested from both zones, the 
yield was at a rate in excess of 1600 
bbl per day. The company proceeded 
with the completion operations and on 
official completion the Hart zone was 
potentialed for 190 bbl flowing through 
the casing in the dual completion on a 
20/64-in. choke with a pressure of 275 
lb. Gas-oil ratio was 2490 to 1. The 
Springer zone, producing through the 
tubing, potentialed for 305 bbl per 
day, tubing pressure 600 Ib, gas-oil 
ratio 580 to 1. 

* Shell Oil Company has completed 
the No. 1 Carter-Caughron in Beck- 
ham County. 

Drilled to 15,624 ft, the hole was 
plugged back and 7-in. casing was set 
at 13,075 ft. Perforated in the Des 
Moines at 12,704-734 ft and acidized, 
completion was made on a gauge of 32 
bbl of 48.2-deg gravity oil, with 1, 
701,000 ft of gas a day through a 
22/64-in. choke. 

* In Lincoln County, an independen 
from Oklahoma City, C. H. Mee 
has an apparent pool opener in his 
No. | Turner. With casing set through 
the Prue sand and perforated 4119-28 
ft the well was tested flowing almost 
150 bbl of oil per day on a 16/64-10. 
choke. The successful wildcat is lo- 
cated 112 miles west of the Perkins 
pool. 

% Gulf Oil also has an apparent pool 
opener in Creek County 1% miles 
northeast of the DePew area. On a 90- 
min drillstem test of the interval from 
2610-23, gas surfaced in one hour and 
the stem recovery of oil was 90 ft. A 
similar test in the same operation 0 
the interval 2623-33 yielded 75 ft of 
oil and gas cut mud. 
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EXPLORATION ACTIVITIES 





iy See” 


OILFIELD TECHNICAL SOCIETY of Canada holds barbecue with 300 attending. 


ie 
“s 








Bart Gillespie, exploration manager of British American Oil Company, waits 


with others to get in line for eats. 


CALIFORNIA 

*% Signal Oil and Gas Company re- 
ports the discovery of a commercial 
gas well in Yolo County. On a short 
test, the well produced at the rate of 
4100 MCF per day. The well is bot- 
tomed at 3744 ft and is presently shut 
in until arrangements can be completed 
for pipe line facilities. 

This joint venture with the Mon- 

terey Oil Company is known as the Sig- 
nal-Monterey-Reclamation No. | and 
is approximately six and one-half miles 
northeast of Dunnigan Hills. 
* Exploratory drilling by Tide Water 
Associated Oil Company on Tubbs Is- 
land in Northern San Pablo Bay, 
Sonoma County, California, has been 
suspended without commercial discov- 
eries of oil or gas. 


Situated near the north end of the 
Black Point cutoff and about 20 miles 
northeast of San Francisco, operations 
began in July of this year on Tubbs 
Island as a deep test of this area. After 
drilling to a depth of 7167 ft without 
success, Operations have been sus- 
pended and the rig will be removed. 
% Reserve Oil and Gas No. 48-20 
Orchard, Kings County, has been com- 
pleted as a 300-bbl producer from the 
Oligocene at a depth of 4390-4429 ft. 
The reported potential was based on a 
13-hour test made through a 14/64-in. 
choke. 

Gravity of the produced crude was 
recorded at 40 deg. The company 
is beginning a northwest offset im- 
mediately and there are two more prob- 
able offsets expected. 





Being Built Off Pacific 


$1,500,000 Man-Made Island 





A $1,500,000 “gamble” deemed 
vitally necessary to insure national 
safety is under construction iwo 
miles off shore at Seal Beach. 

Through the co-partnership ef- 
forts of the Monterey Oil Company 
and The Texas Company, there is 
under construction a circular island. 
Seventy-five feet in diameter, in 45 
ft of water to tap the rich Wilming- 
ton oil deposit. The company plans 
to drill three experimental wells 
from the island made of specially 
treated piling, steel, sand, and 30,- 
000 tons of granite. 

This is the first project of its type 
in the world. 

Military experts concede that in 
the event of war with the Kremlin, 
our oil supply from the Middle East 
would be lost in a few days, if not 
hours. 

Further, Russia’s huge submarine 


force could sever the Allies from 
the rich crude deposits of Venezuela 
and Colombia, or at least necessitate 
costly air freight, in order for the 
badly needed petroleum to reach 
this country for refining. 

E. E. Pyles, Monterey’s vice presi- 
dent, said the choice of the island 
site followed the firm’s drilling of 
the world’s longest directional well, 
carried to a total footage of 12,131 
ft with an actual vertical depth of 
5772 ft. 

This man-made oil drilling island 
may be enlarged to 5 or 10 acres, if 
the island drilling proves successful. 
The derricks will be removed upon 
completion of drilling, and off-shore 
activity will not become “an eye- 
sore” damaging Seal Beach property 
values. Courtesy Powder Puff Pipe- 
line, November 1953, Long Beach, 
California. 
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LOUISIANA 


* Northeast of Sorrento Dome in A-. 
cension Parish, The Texas Company 
has completed its United Lands No, 23 
as a gas-condensate well in a previously 
undiscovered sand. Drilled to a total] 
depth of 10,754 ft, casing was set 
through the pay zone and perforated jn 
the interval 10,248-74 for the produc. 
tion test. Well yielded 32 bbl per day of 
44.4 deg condensate and in excess of 
3,000,000 cu ft gas. Gage was taken 
on a 20/64-in. choke. 

% Elsewhere in South Louisiana, Con- 
tinental has made a good find about 
ten miles off Plaquemines Parish in the 
so called “tidelands” area. Their No, | 
State Lease 979 in the West Delta 
Block 54 Area showed for one of the 
largest wells that has been reported in 
the state for some time. Testing on a 
14/64-in. choke, the indicated produc- 
tion was at the rate of 960 bbl per day 
with a gas-oil ratio of 780 to 1. Flow is 
through perforations 10,213-22. Pro. 
ducing horizon is listed as Miocene. 
* The Interstate Oil and Gas Con- 
pany of Monroe has announced that it 
will begin an 11,000-ft test on acreage 
it controls on the Napoleonville Dome 
in Assumption Parish in the near 
future. This coincides with the an- 
nouncement of the pending 10,500-ft 
test planned by the Cities Service Oil 
Company on their property some two 
and a half miles west of the Harvey 
pool in Iberia Parish. This latter effort 
is designed to test the Frio in the 
locality. North of Woodlawn, in Jef- 
ferson Davis Parish, the Hunt Oil Com- 
pany of Dallas will soon begin a 9500- 
ft exploration in conjunction with the 
American Republics Corporation of 
Houston. 

% Humble Oil and Refining has com- 
pleted a new well approximately one 
mile west of the Gulf Refining Com- 
pany’s’ Bully Camp field. Developed 
after a long period of exploratory ef- 
fort, the latter field produces from 
sands generally above 8000 ft though 
many deeper tests have been made. The 
new Humble production was from per- 
forations in the interval 11,845-53 ft. 
Reported gas-oil ratio was in excess of 
6000 to 1 with an accompanying fluid 
production of 286 bbl of oil per day. 


INDIANA 

* A shallow Cypress sand pool open- 
er has been announced in the South- 
western part of the state in DuBois 
County. There the No. 1 Furham, 
drilled by Novak and Karchmer, tested 
for 4 bbl of oil per hour after drilling 
a 17-ft sand section topped at 469 ft. 


GREAT BRITAIN 


* A test well being drilled by D’Arcy 
Exploration Company (Anglo-Iranian’s 
prospecting subsidiary) at Plungar, 12 
miles east of Nottingham, England, has 
produced a small quantity of crude oil 
and drilling is continuing in search ol 
a lower stratum of oil-bearing rock. 
The drilling bit has now reached 4 
depth of 2899 ft, 78 ft below the point 
at which oil was produced. Frequent 
cores are being taken. 
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TEXAS 

* In Borden County, The Texas Com- 
pany has announced the probable dis- 
covery of a new field in its No. 1-B 
A. M. Clayton. Encountering good 
shows in the Pennsylvania Reef slight- 
ly below 8000 ft, operators order a test 
of the interval 8,093-8115. Drill stem 
recovery from the 22-ft section tested 
was 70 bbl of pipe line oil with no 
show of water during a two-hour test. 
The closed-in bottom hole pressure 
recorded by the tool was 3283 Ib. 


% The Texas Company has also re- 
cently announced the completion of 
two gas discoveries in South Texas. In 
Kleberg County, the No. 1 Cayo del 
Gruyo, drilled to a total depth of 13,- 
036 ft was plugged back and completed 
in the interval 11,430-11,446. Flowing 
through a 16/64-in. choke with a 
tubing pressure of 2100 Ib, the well 
roduced at an indicated rate in excess 
of 3,000,000 cu ft per day with a con- 
densate production of approximately 
15 bbl per million. Gravity of the fluid 
was given as 38 deg. 

The other Texas Company success 
in South Texas was located near Ray- 
mondville in Willacy County. This 
well, drilled to a total depth of 10,518 
ft was also plugged back for comple- 
tion. Casing was set and cemented at 
9978 and the interval 9766-76 per- 
forated. Initial tests of the zone gave 
almost 3,000,000 cu ft per day of gas 
and a considerably richer condensate 
yield than in the Kleberg County well. 
Yield here was 201 bbl condensate 
through the 12/64-in. choke used in 
the test. 


* Cities Service and others have com- 
pleted their Payton No. 1 gas discov- 
ery in the shallow Payton pool of 
Pecos County, Texas, for a calculated 
open flow of 106,000,000 cu ft of gas 
daily. Completion was through per- 
forations opposite the Devonian lime- 
stone between 6780 and 6850 ft. 
Thirty-four barrels of 66-gravity distil- 
late was produced with each million 
cubic feet of gas. Total depth was 10,- 
672 ft. 

The test is 330 ft east of the west 

line 1320 ft south of the south line 
on an 1800-acre block. The block is 
owned jointly by Cities Service, Sun 
Oil, Peerless Oil and Gas, Atlantic Re- 
fining, British-American Oil Produc- 
ing, Stanolind Oil and Gas, and Texas 
Pacific Coal and Oil. 
* Phillips Petroleum Company has 
completed a wildcat discovery well at 
its No. | Hulen, in Galveston County, 
Texas, five miles east of the Chocolate 
Bayou field where Phillips holds large 
oil and gas reserves. 

The well flowed at the rate of 407 

bbl of distillate and 2,500,000 cu ft of 
gas per day on a test through a 3/16- 
in. choke from Frio sand perforations, 
14,549-581 ft. 
* Bishop Oil Company announced to- 
day that its Daws-Pevey well No. 
1 on a 20-acre lease in Throckmorton 
County, Texas, has been completed to 
Production. 

On test for potential, the well flowed 
42 deg gravity oil at the rate of 143 
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bbl per day through a 10/64-in. choke. 
Current field allowable is from 70 to 
74 bbl per day, on a production basis 
of 20 days per month. 

Production was achieved by perfor- 
ating the interval of 4543 to 4552 ft 
and acidizing with 1500 gal of hydro- 
chloric acid. 


% Rotary tools are scheduled to be 
moved immediately to a rank wildcat 
location in Childress County, Texas, 
for a test to the Mississippian zones. 
Sterling Oil of Oklahoma, Inc., Tulsa, 
plans to go to about 6300 ft in its No. 
1 Clark Ranch for a test of all strata. 
Location is in an area of recently in- 
tensified geological interest and activ- 


ity. 

The firm has assembled a block of 
approximately 14,500 acres on an east- 
west trending anticline closed on the 
west and south by a fault zone. The 
regional feature on which the structure 
is located is known as the Hollis Basin, 
and is considered inadequately tested 
to date. Most prolific production in the 
area is in Fargo field, Wilbarger Coun- 
ty, Texas. 

The announced location is 17 miles 
north of Childress, and about 7 miles 
west of the Oklahoma state line. Hollis 
Basin includes a portion of both states. 

First possible pay is Gunsight Lime, 
expected at about 3850 ft. Palo Pinto 
(Canyon Group) Lime at around 4450 
ft, which showed saturation in prior 
tests, will be tested; also the Strawn at 
5900 ft. This formation is a prolific 
producer to the south and southeast. 

Chester lime, Mississippian, is con- 
sidered the other major possible pay 
zone. 


KANSAS 


* In Stafford County, the National 
Co-operative Refinery Association is 
testing their No. | Slade in the Viola 
section. Bottomed at a total depth of 
4210 ft in the Arbuckle, the well has 
been plugged back and casing perfor- 
ated in the zone 4014-22 ft. Well pro- 
duced 20 bbl of oil and 56 bbl of water 
in 10 hours under swab. Testing is 
continuing. 

* The Anschutz Drilling Company is 
completing the No. 1 Holloway in Mc- 
Pherson County after the well tested 
35 bbl of oil under a two-hour swab 
test of the Viola lime. The test was 
made following a light acid treatment. 


* In Pratt County, The Rine Drilling 
Company, et al, were completing their 
No. 1 Gereke. On test after acid treat- 
ment the well produced 528 bbl of oil 
in 10 hours from the Mississippian sec- 
tion at 4276-86 ft. 

* Cities Service is starting a Reagan 
sandstone test near the Nebraska bor- 
der in Norton County, Kansas. The test 
is Sullivan No. 1 on a 3400-acre block 
held by Cities Service. Principal ob- 
jectives are the Lansing-Kansas City 
limestone, Arbuckle dolomite and the 
Reagan sandstone, with projected 
depth given at 3900 ft. 

Nearest production is in the recent- 
ly-discovered Norton Arbuckle pool, 
14 miles to the northwest. Well is 5.5 
miles southwest of Edmond, Kansas. 







CANADA 


* British American has completed its 
Gross No. 1, in the Rose-Lea area of 
Manitoba, one-half mile north of the 
town of Virden. Drilled to a depth of 
2108 ft it was completed through pe! 
forated interval from 2060 ft to 
2088 ft. 

On an initial test, the well flowed at 
a rate of between 40 and 50 bbl pe: 
hour of 34.5 deg oil. 


* Canadia Northern Oil and Gas Ltd., 
et al, have discovered what appears to 
be an important gas field in the Alberta 
part of the Peace River district, ap- 
proximately 12 miles south of the 
Pouce Coupe gas field, and near the 
British Columbia liffe. Three produc- 
tive zones have been found. The first 
well, South Pouce Coupe No. 1, Lsd. 1, 
had large gas flows in 10 successive 
drillstem tests in the Cadotte section 
and gas flows on two drillstem tests in 
the top of the Triassic. 

Hole was <arried to 6010 ft and cas- 
ing run to bottom. After perforating 
(5824-5836 ft) and lightly acidizing the 
top of the Triassic, where a flow of 
2,500,000 cu ft of gas was obtained, the 
well has been plugged back and is pres 
ently being completed in Cadotte sand. 


ROCKY MOUNTAIN 


* South Dakota now appears to be in 
line for its first commercial oil discov- 
ery in Shell’s No. 1 State A Lease in 
Harding County. Testing in the Ordo- 
Vician in the interval 8589-8604 ft, re- 
covery in 1'2 hours was 570 ft of 22 
deg black oil, 90 ft of oil and gas cut 
mud, and 100 ft of water. Test gave a 
good blow throughout with 165 Ib 
flowing pressure and over 3000 Ib shot 
in pressure. Situated in the Northwest 
ern part of the state, the discovery is 
some 75 miles south of the Fryburg 
discovery in Billings County, North 
Dakota, and thirty miles southeast of 
the nearest Montana production. Loca- 
tion was made on a seismic high within 
the limits of the Lemmon syncline. 
* In Utah, the Gulf Oil Corporation 
has a probable Green River sand dis- 
covery in the Brennan Bottoms area of 
Uintah County. Drilled to a total depth 
of 8000 ft and plugged back for the 
production test, the well flowed 20 bb! 
per hour after fracturing the section 
6980 to 7000. These perforations pro- 
ducing some water, they were shut off 
and the section 6870-6966 was shot. 
Production under swab from latte! 
zone was reported at 25 bbl per hour. 
*% Union Oil Company of California 
has announced that a comprehensive 
core hole survey of a large block of 
acreage held by Union, Hancock, and 
Signal Oil Companies in Cavalier 
County, North Dakota, will begin soon. 
% In Colorado, Petroleum, Inc., has 
recovered additional oil in tests of the 
“D” and “J” sands in their No. 1 Clar, 
Morgan County. In the “D” zone from 
5651-61, recovery was 2010 ft of oil 
in one hour. Flowing pressure was 990 
Ib and shut in was 1520 Ib. The “J” 
sand from 5712-42 gave a stem recov- 
ery 885 ft of oil and 180 ft of oil and 
gas cut muddy water in 1% hr. 
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RUNNING TOUR WITH MEN IN THE INDUSTRY 





> Henry L. Waszkowski, Jr., who has 
been assistant district superintendent of 
Magnolia Petroleum Company’s Fal- 
furrias, Texas, producing district, has 
been transferred to the New York of- 
fice of the Socony-Vacuum Oil Com- 
pany. He has been succeeded as assist- 
ant district superintendent by Homer 
A. Martin, who has been production 
foreman in the Falfurrias district. 

Garland C. Rutherford has been pro- 
moted from production foreman in the 
Pegasus district fo assistant district 
superintendent of the Duncan, Okla- 
homa, district. 

G. W. Walker, former petroleum en- 
gineer in the Lake Charles, Louisiana, 
producing district, has been made as- 
sistant foreman in the Falfurrias pro- 
ducing district. 

O. E. Van Meter, Jr., formerly assist- 
ant division petroleum engineer for 
Magnolia at Houston, Texas, has been 
transferred to the general offices in Dal- 
las and promoted to specialist in the 
petroleum engineering department. 

A. H. Massad, district petroleum en- 
gineer at Drumright, has been pro- 
moted to assistant division petroleum 
engineer of the Gulf Coast division 
with headquarters at Houston. 

I. B. Stitt, Jr., district petroleum en- 
gineer at Brownfield, has been pro- 
moted to assistant division petroleum 
engineer of the Magnolia West Texas 
division with headquarters at Midland. 

D. F. Pendley, Jr., district petroleum 
engineer at Electra, has been promoted 
to assistant division petroleum engineer 
of the Oklahoma producing division 
with headquarters at Oklahoma City. 

Robert C. Randle, district petroleum 
engineer at Falfurrias, has been trans- 
ferred to the Brownfield district as dis- 
trict petroleum engineer there. 

Joseph E. Morris, Magnolia district 
petroleum engineer at Kilgore, has 
been transferred to Drumright, in the 
same Capacity. 

J. L. White, Jr., district petroleum 
engineer at Shreveport, has been trans- 
ferred to Falfurrias as district petro- 
leum engineer. 

J. W. W. Whitney, Jr., district petro- 
leum engineer at Wewoka, Oklahoma, 
has been moved to Electra, Texas, in 
the same capacity. 

William G. Sole, Jr., petroleum en- 
gineer at Alice, has been promoted to 
district petroleum engineer with head- 
quarters at Kilgore, Texas. 

Charles F. Underriner, Jr., petro- 
leum engineer at Brownfield, has been 
promoted to district petroleum engi- 
neer at Shreveport. 

Glen W. Barb, petroleum engineer 
at Duncan, has been promoted to dis- 
trict petroleum engineer for the We- 
woka, Oklahoma, producing district. 

Robert K. James, petroleum engi- 
neer at Magnolia’s Gulf Coast division 
offices at Houston, has been promoted 
to senior petroleum engineer there. 

Fritz W. Schall, senior petroleum en- 
gineer at Midland, has been transferred 
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to Magnolia’s Gulf Coast division of- 
fices at Houston in the same capacity. 

Emil C. Pela, petroleum engineer at 
Falfurrias, has been promoted to senior 
petroleum engineer and transferred to 
the general offices in Dallas. 

H. L. McKee, petroleum engineer at 
Kermit, has been promoted to senior 
petroleum engineer and moved to the 
general offices in Dallas. 

Jack C. Neale, petroleum engineer 
at Snyder, has been promoted to senior 
petroleum engineer and transferred to 
Morgan City, Louisiana. 

Harry T. Hunnewell, petroleum en- 
gineer at Electra, has been transferred 
to Magnolia’s general offices in Dallas. 

Roy E. Devlin has been transferred 
from the West Texas drilling tools divi- 
sion to Alice, Texas, as junior petro- 
leum engineer. 

Kenneth L. Klingensmith has been 
transferred from the West Texas drill- 
ing tools division to Duncan, Okla- 
homa, as junior petroleum engineer. 

William H. Leach, Jr., and John G. 
Nelson have been transferred from the 
West Texas drilling tools division to 
Electra, Texas, as junior petroleum en- 
gineers. 

Donald R. Zaremski has been trans- 
ferred from the West Texas drilling 
tools division to Eldorado, Kansas, as 
junior petroleum engineer. 


> Stewart Cronin, exploration man- 
ager, southwestern division, Pure Oil 
Company, has been appointed assist- 
ant division manager. Cronin joined 
Pure Oil in 1933 in the geological de- 
partment of the Gulf Coast division in 
Houston, Texas. He went to Tulsa, 
Oklahoma, where he now is, in 1950 
as exploration manager of the south- 
western division. 


> Joseph C. Kitchens has resigned as 
district geologist for Pure Oil Com. 
pany at Tyler, Texas, to open a dis. 
trict geological office for the Three 
States Natural Gas Company at 609 
Peoples National Bank Building jp 
Tyler. This is in line with the expan. 
sion program of the Three States Nat. 
ural Gas Company. 





R. E. Kepke 


> Robert E. Kepke, vice president, has 
been appointed executive vice presi- 
dent of The British-American Oil Pro- 
ducing Company, with headquarters in 
Dallas, Texas. He succeeds C. D. Mil- 
ler, who resigned to enter private busi- 
ness. Kepke will also continue the posi- 
tion he has held for some years as vice 
president and director of The Toronto 
Pipe Line Company. 

Kepke was called to Toronto in 
1949, to become vice president in 
charge of the newly created department 
of supply and transportation. His new 
appointment as executive vice presi- 
dent of B-A Oil Producing Company 
means-a return to the organization he 
joined in 1942 as legal counsel. 





James Nash 


> James Nash, Wichita Falls, Texas, 
and Sam C. Oliphant, Houston, have 
been named vice presidents of the Ten- 
nessee Production Company. Nash will 
be vice president in charge of the com- 
pany’s northern division, and will main- 
tain headquarters in Wichita Falls, and 
Oliphant, formerly TPC’s director of 
geology and engineering, will continue 
in charge of these activities as vice 
president. 

Oliphant is a graduate of the Uni- 


S. C. Oliphant 


versity of Texas and formerly worked 
in the East Texas oil fields as roust- 
about before joining Stanolind Oil and 
Gas in 1941. He joined Tennessee Pro- 
duction in January of this year. 

Nash, formerly vice president and 
western manager of Reno Oil Com- 
pany, was graduated from Yale Unt- 
versity, and has been with Shell, Car- 
ter, and Reno. He went with TPC when 
Reno’s properties were bought by that 
company. 
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‘McCullough Explosive-Expans on Type "B” Bridge Plug 


HAS NO MOVING PARTS 





Assures a Positive Seal on all Permanent 
or Temporary Plugging Operations . 


The McCullough Type “B” Bridge Plug is the only 
one-piece, all metal, drillable, explosive-expansion 
bridge plug available. It saves setting time, assures 
a positive metal-to-metal seal, drills out easier and 
can take the roughest treatment. 


WORLD’S SMALLEST ELECTRIC WIRE LINE 
BRIDGE PLUGS — Newest additions to the Type 
“B” Bridge Plug line are a complete range of small 
sizes for tubing and drill pipe, starting with 13/,” 
0.D. for 2” tubing and up. These small electric wire 
line plugs have all the features and advantages of 
the larger sizes and have been tested to 13,000 p.s i. 
differential hydrostatic pressure. 


(COMPARE THESE FEATURES: 


No moving or hardened parts. 

Drills out easier and faster. 

Shorter in length; smaller in O.D. 

Saves rig time in running, locating and setting. 


Resists corrosion and electrolysis. 


+ + +» 2 & F 


Takes roughest treatment without setting prema- 
turely. 

* Assures a positive seal under heavy hydrostatic and 
mechanical loads. 


* Plugs in open hole in hard formations. 


Full range of sizes from 134” O.D. for 2” tubing, for 
all sizes of tubing, drill pipe, casing and open hole 
up to and including 10'2” O.D. for 1154” casing. 


COMPARE THESE RESULTS: 


1. A McCullough Type “B” Bridge Plug 
was set in 654” O.D., 20 lb. casing at 2400 feet. 
No cement was used above the plug. The well 
was perforated and while running tubing, 
thirty-eight joints of 3” pipe were dropped 
forty feet. THE TYPE “B” PLUG DID NOT 
MOVE. After the tubing was recovered, a 
hookwall test was run and found the Type “B’”’ 
Plub WAS NOT LEAKING. 


2. A Type “B” Bridge Plug was set in 
open hole. The full weight of 6400 feet of 414” 
drill pipe was set on top of the plug. The Type 
“B” Plug held the full weight of the pipe with- 
out slipping. 


3e One major operator drilled out a Type 
“B” Bridge Plug in one hour with a used rock 
bit. Another, using a rock bit, reports thirty 
minutes drilling out time. The average time 
required is usually from three to five hours, 
depending on the driller, equipment, etc. 


4. Here is an unusual job, 514”, 15 lb. 
casing was set at 5250 feet. The well was to 
be produced from the open hole below the 
casing shoe. Production tests resulted in a 
large volume of water from the bottom of the 
hole. To obtain a water shut-off, 45 gallons of 
cement were dumped at the desired point and 
a4l4” O.D. Type “B” Plug was set in the fresh 
cement at 5284 feet. The entire operation was 
— forming a permanent, leak proof 
JOD. 


CALL YOUR McCULLOUGH SERVICE ENGINEER 
... Or write for free four-page, technical folder, #101, describing 
the new McCullough Type “B” Bridge Plug in detail. Do it today! 
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McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P. O. Box 2575) e Houston, Texas 


Cable Address: MACTOOL 
EXPORT OFFICE: Los Angeles, California 
CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan 
VENEZUELA: United Oilwell Service Co.,S.A.;Caracas, Anaco, Maracaibo 
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PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling 
Beaumont, Sherman, Midkiff, El Campo. OKLAHOMA: Oklahoma City, 
Guymon, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSIS- 
SIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: 
Casper, Cody, Newcastle. CALIFORNIA: Los Angeles, Avenal, Bakersfield 
Ventura. LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport 
COLORADO: Sterling. NORTH DAKOTA: Williston. UTAH: Verna! 


To obtain more information on products advertised see page E-29 B-1 35 








RUNNING TOUR 


> K. L. Kellogg of K. L. Kellogg & 
Sons, Compton, California, newly elect- 
ed president of the American Associa- 
tion of Oil Well Drilling Contractors, 
has been named to the National Petrol- 
eum Council. Kellogg succeeds F. W. 
Brigance of the Rowan Drilling Com- 
pany, Fort Worth, Texas, both as a 
member of the Council and as presi- 
dent of AAODC. 





> Willie C. Ingram, farm boss, Mc- 
Camey district, West Texas division, 
Humble Oil and Refining Company, 
was transferred to the Winters district 
in North Texas division as farm boss. 

John A. Porter, assistant area chief 
clerk, California area, will transfer 
soon to production operating in the 
Houston office. He will be replaced in 
California by R. P. Trice, formerly dis- 
trict chief clerk, London district, East 
Texas division. 

M. L. Hambrick, gas plant chief 
clerk, Anahauc gas plant, will transfer 
to the Palestine district, East Texas 
division, as district chief clerk. 

C. L. Sparkman, toolpusher in the 
Potash district, Louisiana division, 
moved to the Athens district, East 
Texas division, as toolpusher. 

A. W. Cook, toolpusher, Grand Isle 
district in Louisiana, transferred to the 
Gulf Coast division as toolpusher. 

C. T. Hester, petroleum engineer, 
Southwest Texas division office, was 
promoted to senior petroleum engineer. 

L. E. Goss, petroleum engineer, 
Southwest Texas division office, moved 
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to the Houston office, petroleum engi- 
neering division. 

Rex Parrish, toolpusher, Friends- 
wood district, Gulf Coast division, was 
promoted to assistant district superin- 
tendent at Friendswood. 

David Johnson, assistant district 
superintendent, McCamey district, 
West Texas division, was transferred 
to the Friendswood district, Gulf Coast 
division. 

E. E. Byrd, assistant district superin- 
tendent at Conroe was promoted to 
district superintendent, Thompson dis- 
trict, effective on C. E. Stanley’s retire- 
ment in November. 

The Galveston Bay district was con- 
solidated with the Goose Creek district, 
November | with D. C. Rhodes as dis- 
trict superintendent, W. W. Denyer as 
assistant district superintendent, B. J. 
Groner as district chief clerk, and N. 
H. Ratliff and N. M. Pollard as assist- 
ant district chief clerks. 


> Lloyd Alexander announces the 
opening of a petroleum consulting of- 
fice in the Commercial Building in 
Shreveport, Louisiana. He will engage 
in general petroleum consulting, spe- 
cializing in production and drilling 
problems and reports for operators, in- 
vestors and state regulatory bodies. 
Alexander has been engaged in the 
drilling and producing of oil and gas 
for the past twenty-four years and re- 
cently was drilling and production 
superintendent for the Southern Nat- 
ural Gas Company. 


>» Harold Rader, Standard Oil Com. 
pany, has been named president of the 
Pacific Section, American Association 
of Petroleum Geologists. Other officers 
are: A. Theodore Lee, Sunray Oil, vice 
president; George Feister, Union Qjj 
Company, secretary. 

Society of Economic Geologists’ of. 
ficers include: Joe B. Hudson, Humble 
Oil, president; Hal C. Bemis, Stang. 
ard Oil, vice president, southern dis. 
trict; Robert J. Wells, Richfield Qj 
vice president, northern district, and 
F. F. Lambrecht, Texaco, secretary. 
treasurer, Texaco. : 

John Ruth, Humble, was name 
president of the Society of Economic 
Paleontologists and Mineralogists and 
Wayne Elliott, Richfield, was named 
secretary-treasurer. 
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» R. C. Brown, Calgary, has been 


elected president of Hudson’s Bay Oil 
and Gas Company, Ltd. He succeeds 
L. F. McCollum, president of Con- 
tinental Oil Company, who at the same 
time was elected chairman of the 
board of Hudson’s Bay Oil and Gas 
Company. , , 

Brown has been vice president, gen- 
eral manager, and a director of the 
company for the last five years. Prior 
to joining Hudson’s Bay Oil and Gas 
Company, he was associated with Con- 
tinental for nearly 24 years. 


» David B. Remick has resigned from 
Pan American Production Company to 
set up a consulting geologist office at 
345 Bank of Commerce Building, 
Houston, Texas. 

A graduate of Colgate University 
and University of Texas, Remick was 
geologist for Magnolia-Abercrombic 
from 1943 to 1946. He joined Mag- 
nolia Petroleum that year, and in 1951 
he went with Pan American Produc- 
tion Company, as exploratory, research 
geologist, a position he recently re- 
signed. 


> Dwight Daniels and Jack Mason, 
Ashland Oil and Refining Company, 
Ashland division and W. H. Harring- 
ton of the Midland division have been 
assigned to Henderson, where they will 
work with the Illinois Basin recovery 
section. Paul Sturm, formerly in Hen- 
derson, Kentucky, has been promoted 
to division engineer in charge of sec- 
ondary recovery operations with head- 
quarters in Ashland. Morris Seckman, 
petroleum engineer formerly at Hen- 
derson has been transferred to Ashland 
where he will be attached to the con- 
trol office. 

William Schreiber, petroleum engi- 
neer, has been transferred from Ash- 


_land to Midland, Texas. Ray Burge, 


draftsman in Billings, has taken over 
scouting duties in that division. 

Fred Charles is moving from the 
control office in Ashland to handle the 
legal work in Oklahoma City and 
James Copen has been transferred from 
the gelogical department in Ashland to 
the Billings division. 

Norman G. Miller has been em- 
ployed in the Oklahoma City division 
office as Kansas district geologist and 
James Brewer has joined the control 
office at Ashland as junior geologist. 


> C. Lane Sartor of Shreveport has 
been named manager of the land de- 
partment of Pan-Am Southern Corpo- 
ration. Sartor succeeds G. P. Brown, 
who has resigned as land department 
manager and assistant secretary of the 
corporation to enter the oil business as 
an independent. 

artor, who succeeds Brown, is a 
graduate of Washington and Lee Uni- 
versity. He joined Pan-Am Southern 
in 1950, after prior service with Barns- 
dall Oil. Sartor has been serving as 
district geologist for Pan-Am in North- 
ern Louisiana. 

J.J. McRoberts, district landman for 
Pan-Am in Lafayette, Louisiana, will 
move to Shreveport as assistant mana- 
ger of the land department. McRoberts 


attended Texas A. and M. College and 
prior to joining Pan-Am Southern was 
with Shell Oil and Sinclair. 


> J. H. “Jack” Berry, former managing 
director of the Continental Supply 
Company Ltd., has joined Ponder Oils 
Limited, to serve primarily as manag- 
ing director of Ponder’s wholly-owned 
subsidiary, Devon. Drilling Company 
Ltd. Although Berry’s prime interest 
will be in the contracting company, 
which started five years ago, in Wetas- 
kiwin, Alberta, it is expected he will 
serve the Ponder organization in many 
other ways as a result of his long ex- 
perience in the petroleum supply busi- 
ness, the company stated. 


RUNNING TOUR 


> Louis H. Klinzing, senior petroleum 
engineer of Stanolind Oil and Gas 
Company, has retired after 25 years 
of service in the petroleum industry 
Klinzing is Stanolind’s first petroleum 
engineer to retire under the company’s 
annuity plan. 

Klinzing began his oil career in 1920 
with Midwest Refining Company, in 
Wyoming, the producing properties of 
which were later acquired by Stanolind 
In 1929, he joined the U. S. Bureau 
of Reclamation and served with the 
Bureau’s Denver office for seven years. 
In 1936, he came to Stanolind’s office 
in Tulsa, Oklahoma. He has been em 
ployed in the company’s general office 
since that time. 
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Patent No. 
Re20574 








2. Lasts for years. 


To obtain more information on products advertised see page E-29 


LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


Ll. tt repairs for 14rd to Vth the cost of a new 
plunger. Only the rings are replaced. 


3. Gives longer runs and therefore less pulling 


4.. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


Our 1953 Catalog explains the simple requirements for 
getting these results. Just drop us 
a line for a copy. 


Sold thru supply companies 

Field Representatives (Manufacturers Agents): 
H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 
Tom (W. D.) Hullett, El Dorado, Ark., Phone 3-4545 
John B. Leland, Wheatridge, Colo., Phone Arvada 489R 
Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 
Ellis Garlington, Jr., Tulsa, Okla. 


JOHN N. MARTIN 
MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 


Tel. 4-9415 
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RUNNING TOUR 


> Members elected to serve on the 
General Committee of the Division of 
Production, American Petroleum In- 
stitute, for 1954 are: 

Jack H. Abernathy, Big Chief Drilling; 
R. B. Anderson, Columbia Carbon; C. E. 
Beecher, Cities Service; A. H. Bell, Bell 
and Burden; Paul G. Benedum, Hiawatha; 
P. H. Bohart, Gulf; S. F. Bowlby, Shell; 
John W. Brice, Carter; Jack Cashell, Pres- 
ton Oil; George E. Cannon, Humble; A. 
E. Chester, Magnolia; D. L. Connelly, 
Warren; L. A. Cranson, Honolulu; Harold 
Decker, Houston Oil; W. B. Emery, Ohio; 
John R. Evans, Stanolind; E. R. Filley, 
Texas; L. E. Fitzjarrald, Phillips; David 
Frame, Humble; R. H. Green, Signal; 
John Hancock, Hancock; H. H. Healy, 
Ohio; John E. Howell, Lion; H. B. Hur- 
ley, Republic Natural Gas; J. C. Johnston, 
Continental; J. W. Jordan, Sinclair. 

Basil P. Kantzer, Union of California; 
R. C. Kay, Independent; Frank Linde- 
man, Jr., Stanolind; J. R. McMillan, Ful- 
lerton; H. E. Miller, Globe; C. L. Pickett, 
California; John A. Ritter, Sun; D. T. 
Ring, Waverly; J. J. Schmidt, East Ohio 
Gas; C. E. Sutton, Pure; L. A. Sunkel, At- 
lantic; R. O. Swayze, General Petroleum; 
A. W. Thompson, Thompson-Carr; E. H. 
Tollefson, Hope Natural Gas; J. E. Tous- 
saint, Standard of California; W. J. 
Travers, Richfield; A. K. Tyson, Ameri- 
can Republics; F. H. Willibrand, Sohio, 
and C. E. Yager, Texas and Pacific Coal 
and Oil. 















































































> Frank S. Gray, independent opera- 
tor; George A. Schwab, retired man- 
ager of the land department of Sunray 
Oil, and A. W. Chandler, retired head 
of the land department of Tulsa divi- 


sion, Gulf Oil, have been given the first 
life memberships in the Tulsa Land- 
men’s Association ever issued by that 
group. 

Gray is a retired manager of the land 
department of Sinclair Oil and Gas 
Company. 

Association policy is to give life 
memberships to members who have 
been regularly retired and are on the 
retired list of companies whose em- 
ployees are eligible for membership in 
the Tulsa association. 


> Clarence L. Moody, formerly staff 
research geologist, Shreveport, Louisi- 
ana, retired from The Ohio Oil Com- 
pany recently after completing more 
than 35 years of service. 

Active in organizations of his chosen 
profession, Moody was president of the 
American Association of Petroleum 
Geologists in 1950. Previously he has 
served as editor of The AAPG Bulletin. 


> James H. Stoker has been promoted 
to assistant manager of land and leas- 
ing for Northern Natural Gas Produc- 
ing Company. He will directly assist 
Everett Roudebush, manager of land 
and leasing, according to Jackson M. 
Barton, exploration manager. 

Stoker will also supervise the hand- 
ling of all lease records for the com- 
pany. In connection with his new posi- 
tion he will spend considerable time 
visiting areas where the producing com- 
pany is engaged in leasing of land. 


> E. L. Anders, Jr., has resigned from 
International Petroleum Company 
Ltd., to become chief engineer for the 
SACROC Unit in Snyder, Texas, He 
was formerly chief reservoir engineer 
for International in Talara, Peru. 





























Yes, this you can believe 
— it’s a proven fact. Your 
shoes—or rather the 
leather used in their con- 
struction—makes the most 
effective additive for 
the elimination of 
lost circulation 
and its collateral 
problems. 


LEATHER FIBRE, 
patented as a drilling fluid 
additive, consists of mil- 
lions of soft but tough 
leather strands. When 
mixed with low or high 
pH muds, water or oil, 









YOU’RE WEARING THE PRODUCT 


THAT DOES MOST TO 


ELIMINATE LOST CIRCULATION 


these strands twist and 
tangle into a soft, pliable, 
yet strong impermeable 
thin mat which hugs the 
wall of the hole, 


batting lost circulation. 


Tens of thousands of bags 
of LEATHER FIBRE have 
been used to solve lost cir- 
culation problems by ef- 
fectively sealing fractured 
and porous formations 
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tightly sealing off 
the fissures, frac- 
tures and porous 

formations .. . 
successfully com- 


plete record of drilling operations . . 





the least cost per foot! 


GEOLOGRAPH 












TEAMWORK 1ST TOUR 2ND TOUR 3RD TOUR 





Give your crews the advantages of Geolograph’s com- 


. then watch ‘em 
go for touchdowns! Geolograph just naturally inspires 
the kind of teamwork that gives you the most hole af 















Ask your mud service company or write 
us for sample and additional data. 


LORUM FIBRE 


CO., INC., 25 West 43rd St., New York, N. Y. 





EXPORT: Val R. Wittich, 30 Rockefeller Plaza, New York 20, N. Y. 
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MECHANICAL WELL LOGGING SERVICE 
P.O. Box 1291+ Oklahoma City 1, Okla. 













Farmington, New Mex. © Liberal, Kan. * Oklahoma City, Okla. * Bakersfield, Cal. 
Abilene, Houston, Odessa, Lubbock and Wichita Falls, Tex. * Shreveport, and 
Baton Rouge, La. * Casper, Wyo. * Glendive, Mont. * Sterling, Colo. * Calgory 
and Edmonton, Alberta, Canada * Regina, Saskatchewan, Canada 
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Methods for Production of ‘Synthesis 






From Natural Gas Hydrocarbons 


VoLUMES have been written in re- 
cent years about the problems and the 
vagaries involved in the synthesis of 
heavier-than-natural-gas hydrocarbons, 
and organic chemicals, from natural or 
refinery gas as raw materials. This gen- 
eral synthesis routine was made well 
known to the chemical industry first by 
Fischer and Tropsch, two celebrated 
German chemists, in the early and mid- 
dle 1920’s. These men investigated the 
tremendous range of the application of 
the two main steps in this synthesis, 
producing a host of organic oxygenated 
chemicals, along with hydrocarbons 
ranging in molecular weight from 
methane to paraffin waxes of far 
heavier weight than any known to oc- 
cur in petroleum crudes. 

The chemical literature of two dec- 
ades following the original announce- 
ment of the so-called Fischer-Tropsch 
synthesis is replete with exhaustive 
articles discussing in laborious detail 
the many variables studied in develop- 
ing the process. A great number of 
catalysts have been investigated, and 
researchers have discovered that each 
has variations in effect and result, so 
that for either step that catalyst may be 
chosen that trends the reactions in the 
direction desired to produce the syn- 
thetic material wanted by the investi- 
gator. This is more especially true in 
the second step, that of producing the 
endproducts from the “synthesis gas” 
made in the first step. 

The earlier investigators employed 
many raw materials as initial stocks 
for the synthesis, coal and coal tar frac- 
lions, lignite and its destructive dis- 
tiation products, manufactured gas, 
natural gas, and light hydrocarbons of 
the general methane-butane range. 
Even wood products and wood itself 
have been studied, especially in Ger- 
many where natural fluid hydrocar- 
bons are found only in quantities that 
are essentially negligible when we con- 
sider the huge amounts of products de- 
sirable for present-day commercial-in- 
dustrial requirements. 

Following World War II the records 
of German chemical researchers were 
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Flowchart of synthesis gas plant. 
(From Chem. Eng. Prog., 45, 652 (1949).) 
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ransacked “from cellar to garret” by 
the victors to unearth all valuable in- 
formation, including the developments 
in the F-T synthesis, for which large 
installations had been built and oper- 
ated in Germany; these were used 
largely to augment that country’s 
limited supplies of hydrocarbons, 
especially for powering war machines. 
This brief description will be confined 
to the first step in the synthesis, that of 
producing the synthesis gas employed 
in the second step. That second step 
will be discussed in a later article. 


Synthesis Gas Process 
Referring to American practice, nat- 
ural gas has been and is the raw mate- 
rial used in this country as source of 
both hydrogen and carbon monoxide, 
primary reactants in the synthesis. Us- 
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ing methane as the type hydrocarbon 
the reaction is, essentially: 

2CH, +0, = 4H,+2CO . (1 

This reaction produces, theoretically, 
two volumes of hydrogen for each vo! 
ume of carbon monoxide, approxi 
mately the theoretical composition de 
sired for optimum results in the second 
step. If steam instead of atmospheric 
oxygen is used as a source of oxygen 
for monoxide formation, and carbon 
dioxide is added to the reaction mix 
ture, as follows: 

2CH, ++ H.,O (steam) + CO, = 5H 
+- 3CO. 

This is the theoretical reaction equa 
tion never attained in practice but is 
the ultimate goal striven for in eithe! 
laboratory, pilot, or commercial plant 
operation. It assumes that all reactants 
are entirely consumed in the reaction 
and that none remain to contaminate 
the reaction product stream. Equilibria 


C-3 





in the reaction zone are “pushed” as 
far toward the results shown in the 
right-hand member as is practicable. 

To further this reaction various 
catalysts are employed, which in gen- 
eral may be designated as dehydrogen- 
ation catalysts, as they separate carbon 
and hydrogen in methane while pro- 
ducing a metathetical reaction between 
the carbon and oxygen derived from 
the dioxide, air, or water. Among the 
catalysts used nickel metal is con- 
spicuous and has been used widely in 
this country and Germany. 

One problem in using nickel as well 
as other metals is the deleterious effect 
of sulfur in the charge stock. Sulfur, 
reacting with the metal, such as nickel 
to form nickel sulfides, is a poison and 
reduces the catalyst’s activity at such 
a rate that it must be removed, nor- 
mally by roasting or heating with air 
to restore the catalyst to its original 
activity level. Consequently desulfur- 
izing units are employed in the assem- 
bly ahead of the catalyst chamber, to 
take out sulfur and improve the effi- 
ciency of the operation. These may be 
of the “selective absorption” type em- 
ploying ethanolamines, that absorb sul- 
fur compounds at lower temperatures, 
selectively from the charge gases, and 
then may be regenerated by heating to 
reverse the reaction of absorption and 
drive off the sulfur materials. 

One tremendous problem not en- 
tirely solved, economically, by the Ger- 
mans is that of elimination of excess 
heat, while at the same time bringing 
into contact relatively huge volumes of 
charge gases and catalyst. This is 
especially true of the second or syn- 
thesis step. In practice the Germans 
built great numbers of relatively small 
reactor units and attempted to bring 
charge and catalyst into intimate con- 
tact by finely divided catalyst in thin 
layers in fixed beds, and at the same 
time to remove excess heat of reaction 
by water passing through a multiplicity 
of small pipes set in the catalyst beds. 
In this country the fluid principle of a 
moving catalyst introduced into the re- 
actor for a brief period after which it 
is removed elsewhere in the same man- 
ner that fluid catalytic cracking is car- 
ried out. Heat is removed from the 
catalyst either in specially designed 
cooling units or partially or wholly by 
its being ‘used to preheat the charge 
gases to reaction temperature. 

As is the case with many chemical re- 
actions in industrial large-scale oper- 


TABLE 1. Production of synthesis gas from propane, steam, and carbon dioxide.* 








ations the process operating conditions 
employed in synthesis gas production 
are a many-sided compromise between 
a number of reactions and results, the 
influence of many factors on the final 
product. Temperatures in the reaction 
zone proper may range from 1400 to 
1800 F, or even above or below these 
values, according to published figures. 
So little definite information has been 
published about the operating condi- 
tions employed at the Carthage Hy- 
drocol plant at Brownsville, Texas, and 
rumor hath it that so many changes 
have been made there that no projec- 
tion of the best operating conditions 
can be made by the outsider. The 
Brownsville plant is and should be con- 
sidered a full-scale pilot plant rather 
than an industrial unit operation on 
well-determined optimum conditions. 
Higher reaction temperatures are 
said to permit operation with lower 
ratios of carbon dioxide and steam, to 
the hydrocarbon content of the charge. 
To yield a product gas-mixture of lower 
H,:CO ratio permits running with 
smaller amounts of steam and more 
carbon dioxide in the charge gases. 
Also it has been found that increasing 
the steam and decreasing the CO, con- 
tents of the charge leaves less methane 
or other hydrocarbon in the reaction 
gases. Reitmeier and collaborators de- 
veloped an extended series of curves 
from which the optimum conditions of 
charge composition, reaction tempera- 
ture, and other controlling variables can 
be chosen to attain very closely to the 
desired composition of synthesis gas. 
Data are available to show that the 
hydrogen-carbon monoxide ratio may 
be varied over wide limits, depending 
on the ratio wanted, by thus changing 
different variables. The effect of sig- 
nificant changes in controlling variables 
has been predicted and may be pre- 
determined within reasonable limits on 
the basis of the curves developed in. the 
references here given to the literature. 
At 1470 F, for example, with CO,/CH, 
ratio of 1.03, and no steam, an H,/CO 
ratio of about 1.1 is obtained, as com- 
pared to a ratio predicted from curves 
of 0.99. In this case a comparatively 
large deposit of carbon was laid down 
on the catalyst. At the same tempera- 
ture with CO,/CH, ratio of 0.51, and 
H,O/CH, ratio of 1.0, the hydrogen- 
carbon monoxide ratio attained was 
2.03, and which was calculated at 2, a 


very close check. 





Run Temp., 
number ° H20/C3Hs CO2/C3Hs 
13 1470 0.00 5.21 
' 6 1470 2.25 9.20 
14 1700 0.00 4.53 
12 1700 1.125 5.62 
20 1700 6.50 14.55 
7 1700 2.25 2.98 
37 1700 4.50 4.55 
19 1700 6.50 7.07 
36 1700 4.50 0.96 
34 1700 6.50 1.74 
32 1700 8.00 2.09 
16 1850 2.25 7.48 
28 1850 8.00 14.55 


no 


wroetroe oto 
ee Ore DO ee DD OT 


H2O/CH, 


i 
> 
_ 


Carbon 
deposited, 


CO2/CH, Re Re grams 
2.3 0.52 0.50 11.80 
3.9 0.62 0.52 2.79 
2.0 0.55 0.50 2.68 
2.5 0.53 0.53 0.63 
6.0 0.61 0.47 0.18 
1.4 1.06 0.98 1.98 
2.0 1.02 1.00 1.17 
3.0 1.04 0.87 0.54 
0.6 2.07 2.00 1.50 
0.9 2.18 1.98 0.45 
1.0 2.23 2.32 0.27 
3.2 0.48 0.47 0.18 
6.0 0.62 0.52 0.00 











*Reprinted from Industrial and Engineering Chemistry, Vol. 40, Page 625, April, 1948. 
Copyright 1948 by the American Chemical Society and reprinted by permission of the copyright 


owner. 










Employing propane experimentally 
as the hydrocarbon instead of natural 
gas that was essentially methane, the 
accompanying table shows the synthesis 
gas ratios as obtained in the experj- 
ments (Column R,), compared to the 
values calculated and predicted from 
the curves mentioned (R,), at various 
temperatures from 1470 to 1850 F. 
Also, the carbon deposition shown in 
each case is given in the last column, 

Notably, the lower temperature runs 
with high CO,/C,H, ratios and low to 
medium steam-propane ratios show the 
lowest R, and R,. (obtained and cal- 
culated ratios of hydrogen-carbon 
monoxide) values, with the highest 
carbon deposition, ranging from 2.68 
to 11.80 grams per test run. At 1700 F, 
with steam-propane ratios of from 4.5 
to 8.0, CO,/C,H, of 0.96 to 2.09, 
steam-methane of 1.4 to 3.4, the 
H,/CO ratios are from 2.07 to 2.23, 
R., and low carbon deposition, 0.27 to 
1.5 grams per run. 

It is found that in the interests of 
economy it is desirable to operate with 
as low proportions of steam and car- 
bon dioxide as possible while at the 
same time avoiding carbon deposition. 
The data given in the table were ob- 
tained in a 6000 cu ft of synthesis gas 
per day capacity pilot plant using pro- 
pane as hydrocarbon, and indicate that 
good yields of hydrogen and carbon 
monoxide are obtainable without ap- 
preciable carbon deposition by choos- 
ing the proper charge gas proportions, 
and the optimum operating conditions. 

E. L. Clark and collaborators at the 
Bureau of Mines experimental plant 
found that the desired H,/CO ratio of 
about 2.0 is obtainable with CO, /nat- 
ural gas ratio of 1.06, steam/natural 
gas ratio of 1.94 in the charge, and 
with close agreement between obtained 
and calculated yields. These researchers 
were able to produce synthesis gas with 
low hydrogen content ranging from 
0.52 to 0.10 H,/CO ratio, by omitting 
steam and boosting the CO,/Hydro- 
carbon ratio as high as about 15. 

The second step in the Fischer- 
Tropsch synthesis, the production of 
heavier hydrocarbons and_ organic 
chemicals will be discussed in these 
pages in an early issue. 
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A plasticized acetate yarn, made 
with the aid of petroleum deriva- 
tives, has been used for rug-back- 
ing and other textile-type applica- 
tions. It is said to resist moths, and 
termites. Like many other household 
and industrial products, the yarn 
is a combination of the ingenuity 
and research of such industries as 
oil and chemical industry. 
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VIEW OF main features of Orthoflow cat cracker at Ponca City. 1. Gasoline treater column; 





| 2. gasoline stabilizer; 3. absorber- 
stripper; 4. exchanger group; 5. fractionator column; 6. Orthoflow regenerator-reactor column; and 7. catalyst storage bins. 


First Orthoflow Cat Cracker in Oklahoma 


Low first-cost feature of this unit; sieve-type trays 


used in absorber-stripper and in gasoline stabilizer 


Ponca CITY is the site of the oldest 
operating oil refinery in Oklahoma. 
Cities Service has operated this refin- 
ery continuously since 1916. The crude 
capacity of the original refinery was 
only 2000 bbl oil per day but subse- 
quent increases have brought that fig- 
ure up to 25,000 bbl oil per day. 
Changes in refining methods have been 
made from time to time during the 
period to enable the refinery to keep 
abreast of the industry in the business 
of supplying ever-increasing quality of 
products economically. The latest 
change involved an extensive program 
completed just two years ago. 

Included in the latest program was 
a revamp of the crude distillation fa- 
cilities and the addition of an 8500 
bbl oil per day catalytic cracking unit. 
It also included additional refinery 
auxiliary features such as steam gen- 
eration, laboratory, warehouse, 
machine shop, truck loading, and oil 
storage. j 
_ The key unit in the latest program 
is the cat cracker. This unit is of the 
fluid catalyst type and was designed, 
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engineered, and erected by the M. W. 
Kellogg Company. It is of a new and 
distinct design, of the type called 
“Orthoflow,” or straight line flow, by 
its designer and it was the first unit 
of that type to be built in this country. 

The Orthoflow cat cracker is a very 
compact unit as the chart shows. The 
16-ft diameter reactor sets above the 
24-ft diameter régenerator; both com- 
bined in a single vessel, 115 ft high. 
Interconnecting catalyst lines are sit- 
uated inside of the combined vessel. 

Spent catalyst stripping is done in 
a partitioned section (not shown) of 
the reactor from which the stripped 
catalyst flows straight downward to 
the bottom of the regenerator fluidized 
bed. Flow from the line into the re- 
generator bed is controlled by means 
of a cone-shaped plug valve actuated 
by the catalyst level in the stripper 
section. The plug valve stem extends 
through the bottom shell of the regen- 
erator. The hydrostatic head of the 
catalyst in the downcoming line is suf- 


EXCLUSIVE 








The Author 


Roy V. McGrath,. process engineer, 
refining division, joined Cities Service 
Oil Company in 
1926 after ob- 
taining his de- 
gree in chemical 
engineer- 
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tory there, he served in supervisory 
positions in the various operating units 
of the plant. He placed the refinery's 
new alkylation and isomerization unit 
in operation and was then named proc- 
ess engineer at the plant. He was 
transferred to Bartlesville in 1951 as 
process engineer for Cities Service Com 
pany’s refining division. 
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CLOSEUP of reactor-regenerator column 
and fractionator, with interconnecting 
runways and stairways; the black stand- 
pipe, upper left, is the regenerator flue-gas 
stack. 
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SIMPLIFIED fiow chart of reactor- 
regenerator assembly. 











C-6 











o< 
re. 


. nie = y Mee, 
. ‘ Be 


NEARER view of, left to right, reactor-regenerator column, fractionator 
tower, exchanger assembly, gasoline stabilizer, and absorber-stripper columns, 


TABLE 1. 





Fresh Feed 
30-31 deg. API vacuum distilled virgin gas oil from Mid- 
Continent crudes. 
Charge rate, BPD.. 9000 
% at 700 F.. ‘ 61-62 
Aniline point, F. 183 


( 


© on 


Products 
Fuel gas, FOE oy 
Poly feed........ 21.0 
Debutanized gasoline... .. 53.0 
Light gas oil........ 22.0 
Heavy cycle oils . 5.5 
Reactor 
Charge rate, BPD. . 15,000 
Pressure, psig........ 10 
Temperature, F... intone 870 
Catalyst bed, tons 64 38 
Catalyst circulated, T/min.. . 11-12 
Regenerator 
Pressure, psig................ 18. 
Temperature, F............. 1115 
Catalyst bed, tons...... ‘ 102 
Coke burned, M. Ib/hr....... 10.8 
Combustion air, M. lb/hr... . 127 
Catalyst 
Type . . . synthetic, MS 
Particle size 
Less than 40 microns 


fresh feec 


uo 


on 


5% 

40-80 microns... ; 60% 

More than 80 microns 35% 
Activity, Kellogg D+L.... 28-30 


uo 


Addition rate, T/D..... 2 
Stack loss, T/D..... 1 


ficient to allow a flow of catalyst past 
the plug and into the higher pressure 
regenerator. 

The regenerated catalyst enters an 
upflowing line through a plug valve. 
Both the plug and stem are hollow, 
and oil feed to the reactor enters by 
this means. The plug valve action, for 
regulating the rate of catalyst flow, is 
based on the temperature in the re- 
actor. 

Features of the unit not shown on 
the chart are the cyclone separators — 
single stage in the reactor and double 
stage in the regenerator. The Ponca 
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City unit does not have an electrical 
precipitator. 

The Orthoflow design was selected 
because of its low first cost. Other first 
cost savings were effected in the auxil- 
iary equipment by the use of a single 
(no spare) centrifugal gas compressor 
and by the use of sieve-type trays in 
the absorber-stripper and the gasoline 
stabilizer. 

The present run commenced Jan- 
uary 20 of this year and the data in 
Table 1! are typical of present opera- 
tions. ke 














Output of Cat Unit Pushed 


Increasing demand for catalytic 
cracked products is causing South- 
western Oil and Refining Company 
to push its new UOP Fluid Cat- 
alytic Cracking unit considerably 
beyond design capacity, refinery 
officials announced recently. 

The FCC unit, which went on 
stream recently, has a design 
charge rate of 5740 bbl per stream 
day at 50 per cent conversion. 

Within a short time after the unit 
went on stream, it was charging 
8170 bbl per stream day at 50 per 
cent conversion, and now is run- 
ning at approximately 7600 B/SD 
at 58 per cent conversion with no 
appreciable change in octane 
numbers. 

Southwestern is charging both 
Gulf Coast and West Texas distil- 
lates, producing 95 to 96 F-1 clear 
research octane gasoline when 








charging Gulf Coast crude. 
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Refining Equipment 
Design for the 


Operating Man 


PART I 


Moist air from a cooling tower carries away the heat 
removed from the water in the tower system. 


Industrial Cooling Towers— 





Cooling Tower Fundamentals 


Heat transfer methods, evaporation, relationship 
between natural conditions are fundamental 


ls all parts of the country there is a 
growing recognition that the need for 
water conservation daily assumes greater 
proportions. More water is required as 
the population grows and as industry 
expands. New industrial techniques, 
such as those developed in the petro- 
leum and chemical industries, synthetic 
tubber, and power production, and the 
harnessing of atomic power, bring with 
them increasing demands for water. Re- 
use of industrial cooling water must be 
a basic step in every water conservation 
program. 

The same water has multiple uses. 
Passing through the condenser of a 
power generating plant does not impair 
the value of the water, and service for 
many other cooling purposes may not 
make it too warm for further use. Evap- 
oration in cooling processes only slightly 
reduces the water supply. Water can 
be purified, it can be cooled and re-used, 
and it does not wear out. 

Underground water sources in many 
areas have become dangerously depleted 
by overuse and legal control has been 
necessary. The conservation and re-use 
of cooling water has become a necessity 
in many widely scattered parts of the 
country, each of which has its individual 

*The Marley Company. 
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problem of water supply and usage. 
Water usage has more than doubled in 
the past decade and is continuously in- 
creasing, hence the importance of proper 
selection of the most practicable cool- 
ing method for the re-use of water. 


Cooling Water by Using Air 

Water, by having its waste-heat load 
transferred to the atmosphere in various 
types of cooling equipment, can be re- 
used in a continuous heat cycle and thus 
be conserved. Heat can be transferred 
by bringing water and air together in- 
directly (non-contact) as is done with 
the automobile radiator, or directly as 
is done with evaporative-cooling equip- 
ment such as atmospheric spray ponds, 
cooling towers (see Fig. 1), ete. 

Water when cooled by the evaporative 
method loses about 1000 Btu (heat 
units) for each pound of water evap- 
orated. This heat taken away in the 
water vapor produced is called the latent 
heat of vaporization. Air, absorbing heat 
from water in this manner, is capable 
of cooling water below the atmospheric 
or “dry-bulb” temperature (the air tem- 
perature registered by the common 
household thermometer). 


EXCLUSIVE 







This distinctive fact is of basic im 
portance to the whole subject of trans 
ferring heat from water to air. It allows 
the water that is cooled by the evapora 
tive method to serve applications having 
a great variety of temperature require 
ments. It also enables a smal! volume o! 
water to dispose of a much greater heat 
load than would otherwise be possible 

Surface evaporation is what maintains 
cool water in the old fashioned canvas 
water bag. The evaporation of perspira 
tion helps the human body to maintain 
its normal 98.5 F temperature when th 
surrounding atmosphere is much hotte1 

Air is the ideal medium for the coo! 
ing of water. It is freely available in 
unlimited quantities; it serves not only 
to absorb the water’s waste heat load 
but also to carry it away, and dissipate 
it into the atmosphere. These conditions 
enable evaporative water-cooling equip 
ment to function. 


Heat Transfer in Cooling Towers 


Evaporation as a means of cooling 
water is used to the fullest extent in 
cooling tower operation. The basic el 
ments of a counterflow tower are shown 
in Fig. 1; here the finely divided water 
to-be-cooled falls through an upward 
moving air stream. A prime essential! to 
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the efficient performance of many cool. 
ing towers is the “wood fill.” This jg 
the lattice-work arrangement of close 
set horizontal splash bars, see Fig, 9 
which occupies the greater portion of 
the tower’s interior from the hot water 
distribution system at the top to the 
cold water collecting basin at the bottom, 

Purpose of the wood fill arrangemen 
is to mix mechanically the falling wate; 
with the upward moving air so as to 
aid the transfer of heat. In most cases 
the water, showered or sprayed evenly 
over the top layer of wood slats, splashes 
downward from one level to the ney 
by gravity while the air moves either 
vertically or horizontally through the 
falling water by means of natural or 
mechanical draft. 

Utmost exposure of water surface to 
passing air is thus accomplished by re. 
peatedly arresting the water’s fall, 
splashing it into fine droplets, and 
spreading it into thin films. The wood 
splash-bar assembly should also main. 
tain a uniform fall of water over the 
entire area at all levels and permit the 
free passage of adequate air volume to 
absorb and carry away heat rapidly, 


Factors Controlling Tower 
Efficiency 

A well-designed cooling tower filling 
includes the following features so cor- 
related as to give optimum results: Maxi- 
mum splash surface, maximum active 
wetted surface, minimum restriction to 
air flow, freedom from warping, buck- 
ling and sagging, maximum structural 
strength, ease of removal and reinstal- 
lation, and minimum of nails, bolts, or 
other metal parts. 

The rate of heat transfer from water 
to air, hence the water-cooling effect, 
will be increased by: (1) higher velocity 
of air passing over the exposed water 
surfaces in the tower; (2) more surface 
area of water being exposed to the pass 
ing air; (3) lowering atmospheric pres 
sure (increasing elevation above sea 
level); (4) higher hot-water tempers 
ture; and (5) reducing water - vapor 
content (humidity) of the incoming ait 
to a cooling tower. 

Physical properties of air that ar 
most important to waste-heat disposal 
with evaporative water-cooling equip 
ment are: 


1. Wet-bulb temperature, deg F 

2. Dry-bulb temperature, deg F 

3. Humidity, percentage of sature 
tion 

4. Total heat, Btu per pound of ail 

5. Pressure, psi 

6. Weight, lb per cu ft 

7. Velocity, ft per min 


The wet-bulb temperature of the a 
mospheric air (around a cooling towel!) 
is a primary factor in the designing. 
sizing, and selecting of evaporative Wé 
ter cooling equipment. The wet - bub 
temperature is determined by whirling 
rapidly a wetted (with water) ther 
mometer bulb of a psychrometer, sé 
Fig. 3, in the air until a consistent reat § 
ing is obtained. 

When a‘ psychrometer is whirled i 
the air the peripheral velocity of the 
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FIG. 1. The basic elements in 
any cooling tower. 
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FIG. 3. Sling psychrometer, 
for determining dry and wet-bulb 
atmospheric temperatures. 


wet-bulb should be not less than 15 ft 
per sec. The temperatures should be 
read at intervals until there is no fur- 
ther drop in the wet-bulb temperature. 
The water used to moisten the wet-bulb 
of the sling psychrometer should be at 
approximately the wet-bulb temperature 


FIG. 4. Summer wet-bulb temperature iso- 
therms for continental United States; 
temperatures shown (wet-bulb) will be 
exceeded during not more than 5 per 
cent of the total hours from June 

to September of a normal summer. 





FIG. 2. Principles of operation 
of a wood filled cooling 


tower; splash bars. 


of the air, otherwise the time required 
to bring the water to the wet-bulb tem- 
perature might be so great that parts 
of the wicking would become dry. 

When the humidity is 100 per cent 
(air saturated with water vapor), the 
wet-bulb temperature will be the same 
as the dry-bulb temperature. For any 
lower humidity some of the water on 
the wet covering of the bulb, Fig. 3, will 
evaporate to cool the bulb and the wet- 
bulb reading will fall below the dry-bulb 
temperature. The drier the air the great- 
er will be this difference in dry- and 
wet-bulb temperatures. 

Total heat (latent! plus sensible?) of 
the air may be determined from its wet- 
bulb temperature; Table 1 shows the 


total heat content (enthalpy) of air at 
various wet-bulb temperatures. Theoret- 










ically, water can be cooled by the evap 
orative method until its temperature is 
lowered to the air’s wet-bulb tempera 
ture. In practice, however, 
cooled to a temperature approaching 
the wet-bulb. The closer this “approach’ 
the larger the size of the cooling equi; 
ment required for a given duty. 


wate! 


Heat Content Change Means Wet- 
Bulb Temperature Change 
As any change in the total heat con 
tent of air is accompanied by a chang 
in its wet-bulb temperature, refer to 
Table 1, it can be : seen that this tem 
TABLE 1. Total heat content 
(Enthalpy) of air at various 
wet-bulb temperatures (standard 
barometire pressure). 














Wet- Wet- Wet- Wet 
bulb Btu® bulb Btu® bulb Btu bulb Btu 
temp. per temp. per temp. per temp 


deg. F Jb deg. F Ib deg. F lb deg. l 
30 10.92 54 22.62 78 41.58 102 75,43 
32 11.76 56 23.84 80 43.69 104 7 
34 12.59 58 25.12 82 45.90 106 83.42 


36 «613.44 60 26.46 84 48.22 108 8 
‘ 2 62 27.85 86 50.66 110 ) 
40 15.23 64 29.31 88 53.23 112 
42 16.17 66 30.83 90 55.93 114 


92 58.78 116 


46 18.16 70 34.09 94 61.77 118 4 
48 19.21 72 35.83 96 64.92 120 119.54 
50 20.30 74 37.66 98 68.23 125 136.4 
52 21.44 76 39.57 100 71.73 1380 155 





iLatent heat (of vaporization )- the Btu re 
quired to change a liquid into a vapor at the 
same temperature and pressure. 

2Sensible heat, “‘the heat you can fee! 
Btu required to change the temperature 
substance. 

3Btu (British thermal unit) is defined 
heat required to raise the temperature 
lb ots water one degree F. 
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Natural-draft tower is one in which the air movement 
through the tower is dependent only upon atmospheric 


conditions. 


Spray-filled tower (natural draft or mechanical) is one 
which is dependent solely on spray nozzles for water 


break-up. 


W ood-filled tower is one which contains baffling to in- 
crease the water break-up of the distributing system and 
to provide additional wetted surface. 


Mechanical-draft tower is one utilizing one or more 
fans to move air through the tower, the fans being an 


integral part of the tower. 


Forced-draft tower is a mechanical-draft tower having 
one or more fans located in the air intake to the tower. 
Induced-draft tower is a mechanical-draft tower having 
one or more fans located in the air outlet from the 


tower. 


“Coil shed” tower is any of the above towers installed 
over a sub-structure that houses bare-tube atmospheric 
heat exchanger sections just above the basin water level. 
This combination provides an efficient and flexible 
means of cooling (indirectly with water) a variety of 


liquids, vapors and gases, 


perature then will vary with different 
locations, seasons, and weather condi- 
tions; refer to Fig. 4 for suggested rec- 
ommendations. The design wet-bulb tem- 
perature selected for the sizing of the 
cooling tower is generally close to the 
average maximum wet-bulb for the sum- 
mer months at that location. The exact 
wet-bulb temperature thus selected is 
determined by operating conditions, ef- 
ficiencies, temperature limitations, fixed 
charges, and operating costs. 

An analysts of the performance of 
cooling towers in various parts of the 
country indicates that installations based 
upon wet-bulb temperatures shown in 
Fig. 4 have given satisfactory results. 
The hours that the wet-bulb temperature 
exceeds the 5 per cent value (Fig. 4) 
are not consecutive hours but occur in 
periods of short duration. The fly wheel 
action of the cooling cycle is usually 
sufficient to carry over such a condition. 
Generally, production may be curtailed 
for a short time without experiencing a 
financial loss that would dictate addi- 
tional expenditure to meet the extreme 
conditions with perfect results. 


Definitions and Operating Terms 


Those who manufacture or operate 
distinctive mechanical equipment grad- 
ually develop a somewhat specialized 
“glossary” of words, phrases, and defi- 
nitions that describe particular related 
functions, parts, or characteristics of 
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DEFINITIONS 
Water-cooling tower is an enclosed device for evapora- 
tively cooling water by contact with air. In atmospheric 
water-cooling equipment the heat transfer is accom- 
plished partially by a transfer of sensible heat (about 
25 per cent) which raises the wet-bulb temperature of 
the air; but most of the cooling is due to an exchange 
of latent heat (about 75 per cent) resulting from the 
evaporation of a small part of the circulating water. 


TABLE 2. Cooling tower glossary. 





see Fig. 5. 


OPERATING TERMS 

Cooling range is the number of degrees F that the 
water is cooled with the water-cooling equipment. It 
is the difference in temperature between the hot water 
coming to the cooling tower and the temperature of 
the cold water leaving the tower, see Fig. 5. 

Approach js the difference in degrees F between tl 
temperature of the cold water leaving the cooling towe1 
and the wet-bulb temperature of the surrounding air, 


Heat load is the amount of heat dissipated by the water- 
cooling tower in Btu per hour (or per minute). It is 


equal to the pounds of water circulated times the cool- 


ing range. 


Pumping head is the pressure required to lift the water 
from the top of the water in the basin to the top of the 


tower and force it through the water distribution sys- 
tem. It is equal to the static head plus the velocity head 


and friction loss in the water system. 
Drift is the small amount of water that escapes from 


atmospheric water-cooling equipment in the form of 
fine droplets and is that water which is entrained by the 


good design. 


circulating air. Drift is a water loss independent from 
that water lost by evaporation; it can be reduced by 


Blow-down (bleeder by-pass or waste) is the continuous 


or intermittent wasting of a small part of the circulat- 
ing water in order to minimize harmful concentrations 
of chemicals in the water. In most localities the water 
used in a cooling tower contains dissolved solids. The 


water that is evaporated in the tower does not carry 
away its solids and as a result the solids concentration 


rosion of metals. 


is built up unless some of the concentrated water is 
drained off and replaced with make-up water. These 
solids may cause sludge deposits in the system or cor- 


Make-up water is that required to replace the water 


lost by evaporation, drift, and blow-down. 





such equipment. The most common of 

such definitions and terms as applied 

to water-cooling towers are given in 
al 


Table 2. 
Cooling Range and Approach 


Definitions of cooling range and ap- 
proach are given in Table 2 and by 
Fig. 5. Theoretically, water may be 
cooled by the evaporative method, as in 
a cooling tower, until its temperature 

















Hot water 
100 F ' te tower 
All temperatures 
Cooling used are illustrative 
range only and subject 
to wide variation 
Y Cold water 
a5F ’ from tower 
Approach 
| Wet-bulb 
155 ; cemperature 


FIG. 5. Definition of terms *‘Cooling 
Range” and ‘Approach.”’ 
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is lowered to the ambient air’s wet-bulb 
temperature. In practice, however, wa 
ter is cooled to a temperature approach- 
ing the wet-bulb of the air. 

Performance of a cooling tower is 
measured in terms of “approach” of 
cold-water temperature to wet-bulb tem- 
perature of the air, when cooling the 
water through some desired “range.” 
The cooling range of circulating water 
for steam condensers varies from 15 to 
25 F, for diesel and gas engines from 
10 to 15 F, and for refrigeration from 
5 to 10 F. 


Three Factors Control ‘‘Approach” 

For a definite heat load, the approach 
to be obtained depends largely upon the 
geographical location (see Fig. 4), the 
range, and the type of water-cooling 
equipment. Generally used wet-bulb de- 
sign temperatures are 70 to 80 F, de- 
pending upon the service and location 
of the unit. 

A close approach requires a larger 
and more expensive tower than a long 
approach; for instance, the cost of a 
tower for a 5 F approach would be 14 
to 2 times that of a unit for a 10 F ap- 
proach with a given heat load and wet- 
hulb design temperature. xe 


Part 2 on psychrometry, heat load, 
flow diagrams, selection, and calculat- 
ing size of towers will be presented in 
an early issue of THE PETROLEUM 
ENGINEER. 
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RECOGNIZED QUALITY SINCE 1854 


For almost a century, WICKES Steam Generators have been supplying 
dependable, low-cost steam to industries and institutions. Today, in every 
State in the Union and in foreign countries, refineries and natural gasoline 
plants, steel mills, foundries, ships, chemical processing plants, atomic 
energy installations, public utilities and many other industries depend on 
WICKES for efficient steam production. In schools, hospitals, public buildings 
and institutions, WICKES Boilers supply steam for heat and power. 


WICKES can fill your requirements for all types of multiple drum boilers 
with capacities up to 250,000 Ibs. steam per hour at pressures up to 

1000 psi., adaptable to any standard method of firing. In pressures 

up to 9000 psi. with sustained steam production up to 40,000 lbs., 

WICKES Boilers can be shop assembled ready for immediate installa- 
tion. For complete information, consult your nearest WICKES 
representative or write us today! 


FOR SHIPS 


coer, 


FOR PUBLIC BUILDINGS AND INSTITUTIONS 


THE WICKES BOILER CO., SAGINAW, MICHIGAN Wi ( KE 
DIVISION OF THE WICKES CORPORATION * RECOGNIZED QUALITY SINCE 1854 


SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dallas * Denver 
Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City 
Portland, Ore. * Saginaw ® Salt Lake City * San Francisco * Springfield, Ill. * Tampa, Fla. * Tulsa * Washington, D. C. 
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FIG. 1. Flow diagram of Ambrose plant, 


Fractionation, Dehydration Innovation in 


Ambrose Gasoline Plant 


Perforated plates in all main towers; lean oil 


stripped with dry gas to avoid adding water 


LATEST developments in natural 
gasoline plant technology are utilized 
in the new Ambrose gasoline plant of 
Cities Service Oil Company. This 
plant, situated at Blackwell, Oklahoma, 
began operations in May of this year. 

On a yearly average, the plant proc- 
esses 155,000,000 cu ft of gas daily, 
and produces 91,000 gal of propane; 
16,000 gal of isobutane; 51,000 gal of 
normal butane; and 40,000 gal of 18- 
lb natural gasoline. Although recovery 
of the liquid products is accomplished 
by a conventional oil absorption-frac- 
tionation system, there are a number 
of “new” or unusual features at the 
Ambrose gasoline plant. 

Some of these features are: 

(1) Absorber, fractionators, and 
stills all utilize perforated or sieve 
plate type trays. Although these trays 
are not completely new to the industry, 
this is the first plant of its kind to utilize 
perforated trays this extensively. 

(2) Cooling tower construction is 
also unique. The air used to cool the 
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water is also utilized for aerial cooler 
service, and when ambient air tempera- 
tures are low, a large part of the air is 
by-passed around the water section. 
This arrangement results in an appre- 
ciable reduction in cooling tower water 
requirements, and allows aerial coolers 
to be designed utilizing the wet bulb 
temperature as design air temperature. 


Lean Oil Stripped Without 
Adding Water 

(3) As the gas processed by this 
plant has been previously dehydrated 
by the Cities Service Gas Company, it 
is desirable to operate such that no ad- 
ditional water is added to the gas 
stream. To accomplish this and utilize 
steam for stripping the oil, an unusual 
stripping column is installed in the 
plant. The fuel gas stream is used as a 
stripping medium for removing water 
from the lean oil. With this arrange- 
ment, fuel gas serves a dual purpose and 
no water is added to gas processed. 

The Ambrose gasoline plant is lo- 
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cated at the Blackwell, Oklahoma, 
junction of the Cities Service Gas Com- 
pany 26-in. transmission line and proc- 
esses gas from the Hugoton field in the 
panhandle of Oklahoma. Gas enters 
the plant at 565 psia and at essentially 
ground temperatures. By location of 
the plant at Blackwell, the availability 
of process gas at a relatively high pres 
sure and low temperature resulted in 
reduced plant investment. 


Dry Gas Btu’s Control Absorber Oil 


Contractual obligations require the 
residue gas to have a minimum heating 
value of 950 Btu per cubic foot. Due 
to the high nitrogen content of the 
Hugoton gas (10-12 volume per cent), 
plant production is limited to about 50 
per cent of the propane present in the 
rich gas, and essentially all of the bv 
tanes and heavier hydrocarbons. Since 
it is desirable to remove the maximum 
amount of production and still malt 
tain a residue gas heating value of 950 
Btu’s, the plant utilizes a calorimeter (0 
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4 This Lectrodryer, tiny but dependable, dries the air as it goes 


into the receiver. Automatic instruments feed it to lines control- 
ling pumps in the building to the right and to valves on this 
pipeline distribution manifold. 


LECTRODRYERS* keep moisture from 


choking automatic controls 





Air-actuated instruments trigger valves, start 
pumps and keep traffic-control-indicators alive at 
this Platte Pipeline pumping station, Salisbury, 
Missouri. Moisture in the instrument air can kill 
this entire automatic operation. 

That’s why these pumping stations are equipped 
with Lectrodryers...to do away with the 
moisture that might choke air lines and controls 


_with ice, rust, scale and sludge. Air from the 


compressors first passes through a Lectro- 
dryer. And, no matter how high the humidity 


is out-of-doors, no moisture gets past this dryer 
into the lines. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


Elsewhere in Industry, Lectrodryers are DRY- 
ing air, gases and organic liquids; preventing con- 
tamination of products, helping to ho!d delicate 
reactions on the beam and speeding up production. 
Standard models, proved in many years of service. 
are available ... to handle small or tremendous 
volumes, pressures up to 6,000 psi, dewpoints 
below —110° F. 

The booklet, “Because Moisture Isn’t Pink”. 
describes many of these installations. Write for 
a copy, or tell your troubles with moisture to 
Pittsburgh Lectrodryer Corporation, 334 32nd 


Street, Pittsburgh 30, Pa. 











* REGISTERED TRADEMARK U.S. PAT. OFF 


emer week RENT eearenrernenss SALTS 
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FIG. 2. Cross-section of specially designed cooling tower. 








The Author 


M. F. Wirges has been employed by 
Cities Service Companies, since receiy. 
seme =ling his Master's 

degree in chem- 
ical engineering 
at the univer. 
sity of Okla. 
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and Develop. 
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the development and operation of 
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tion of this group. He serves as a mem- 
ber of the Technical Committee of the 
Natural Gasoline Association of Amer- 
ica and at present is chairman of the 
Absorption Subcommittee of this group, 














record the heating value of the residue 
gas and control automatically the 
amount of oil utilized in the absorbers. 
This arrangement assures maximum 
production consistent with the residue 
gas heating value limitation. 

The plant is designed for an ultimate 
gas volume of 190,000,000 cu ft of gas 
with sufficient capacity to reduce the 
gas from 1032 to 950 Btu per cubic 
foot. With this gas rate the daily pro- 
duction will be about 250,000 gal. 

Approximately 1400 gal per minute 
of 180 molecular weight absorption oil 


is circulated when processing 190,000,- 
000 cu ft of gas. At this gas rate, 130,- 
000 gal of makeup water is required 
daily and approximately 4,000,000 cu 
ft of 950 Btu gas is required for plant 
fuel. 

The plant is designed to produce 
liquid products meeting NGAA spe- 
cifications, and natural gasoline can be 
made with a Reid vapor pressure of 
from 14 to 26 lb. Performance tests 
completed to date indicate that the 
plant satisfactorily meets design re- 
quirements. Results of tests on the per- 


forated trays indicate that these traps 
are capable of exceeding anticipated 
efficiencies. A comprehensive engineer 
ing evaluation is now being completed 
on the performance of these trays in the 
various services, and a complete report 
will be published in the near future 
summarizing this study. 

A simple schematic flow sheet of the 
plant is shown in Fig. 1. Two 24-tray 
absorbers, 8% ft in diameter, are 
utilized in the plant. Lean oil to the 
absorbers is supplied by steam turbine 
driven pumps. Oil flow is measured 





FIG. 3. Main absorber-fractionator section of the plant. The tall tower, foreground, is the deisobutanizer. (E. M. Payne). 
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Set-up of string in the Wilmington, Cali- 
fornia field. The Servco 20’ “K” Monel 
Collar is as strong as any steel drill section, 
takes drilling stresses equally well. No spe- 
cial fittings or handling. 


Hit your 
Underground 
Targets 

Right on the 
Nose! 


You can control vertical and directional 
drilling accurately, today ... and at a 
cost so low that it no longer pays to risk 
missing underground targets. 
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Vertical Section 

















3500 YY 

4000 4 J 
Vj --~"K" MONEL 

oii — OPEN HOLE 





Horizontal Projection 


How Open-Hole and ’’K”’ Monel Collar Surveys Compare — Surveys by both methods 
were checked in a rapidly built up high angle hole. Notice how closely they agree. 


You do it like this: Use a drill collar 
made. of permanently non-magnetic 
“K”®Monel. It receives the survey in- 
strument and holds it in exact position 
for accurate recording. It isolates the 
instrument from magnetic effects of the 
string which might cause error. It keeps 
its non-magnetic qualities even with ex- 
tensive cold-working. You will get an 
accuracy that matches open-hole sur- 
veys but costs far less... because you 
don’t have to round-trip pipe every time 
vou make a survey. 


While going remains easy, you will 
probably want to make several surveys 
on a wire line through the drill pipe 
during each bit run. When hard forma- 
tion is reached, and bit runs become 
shorter, you can “go-devil” the instru- 
ment at the end of each run and re- 
trieve it when the drill string is pulled. 


To get a complete survey, “go- 
devil” a multi-shot instrument the same 
way. Then take all the pictures you want 
on the way up. Regardless of angle, the 
‘“K” Monel Collar keeps the instrument 
aligned and prevents “droop” error. 


Isn’t that easy . . . and inexpensive? 
Not an extra round trip! No pulling of 
center bits! No lost instruments or 
snagged wire to retrieve. Often, in fact, 





tures. 





Why Survey Drill Collars are made of ‘’K” Monel 


1.“K’ Monel is permanently non-magnetic down to —100°C. Its maximum 
permeability of 1.02 is only slightly greater than air at 1.00. It will not become 
magnetic through cold-working in the well or as a result of high well tempera- 


2."K’’ Monel compares favorably with steel. “K” Monel Collars don’t wear 
quite so well as steel collars but they are tougher and stronger. Yield strength, 
120,000 psi; tensile strength, 153,000 psi; elongation, 23% ; Brinnell hardness, 278. 


3.‘"K’’ Monel resists corrosion. In marine locations and in sour wells, “K” 
Monel gives outstanding performance...often outlasts other materials by years. 
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you can get your records while retrie\ 
ing a core barrel or performing some 
other chore. 


When it comes to positioning deflect 
ing tools, use a “K” Monel Orientation 
Sub in the drill string. It will help insure 
the same accuracy and protection du! 
ing your survey. 


The SERVCO CoRPORATION can sup 
ply you with over 35 different types of 
drill collars and orientation subs in pop 
ular sizes and fitted with conventiona 
tool joints. SERVcO is located at 904 
Security Building, Long Beach 2, Calif 


To handle other tough oil field prob 
lems, calling for special metals like “K’ 
Monel, come to Inco. One of the many 
Inco Nickel Alloys is likely to provide 
just what you need. 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street New York 5, N. ¥ 


Inco Nickel Alloys 
MONEL® e “R”’® MONEL e “K” MONEI 
“KR”’® MONEL « “S’® MONEI 
INCONEL® e INCONEL “X”® 
INCONEL “W’’® e INCOLOY® e NICKEL 
NIMONIC® Alloys e DURANICKEL® 
LOW CARBON NICKEL 


+ 1000" 


a 
1000: 


TRADE MARK 


Survey of an 
Offshore 
Directionally 
Drilled Well 





Max. angle, 36° 
30’; total deflec- 
tion, 4,433 ft.; total 
measured depth, 
10,900 ft.; true ver- 
tical depth, 9,748 
ft.; drill collar 
“K” Monel. 
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FIG. 4. These oil-to-oil exchangers transfer 120,000,000 Btu per 
hour from lean oil to rich oil entering still; 
high pressure still in background. (E. M. Payne). 


and controlled through a recording 
flow controller whose control point is 
set by recording calorimeter. Lean oil 
contacts the gas in the absorbers by 
passing over perforated trays. These 
trays are similar to bubble trays in that 
the oil passes across the tray, over an 
overflow weir, and into a downcomer. 
Gas passes up through the tray through 
3/16-in. holes that have been punched 
in the trays. Aproximately 12,000 per- 
forations per tray are utilized in these 
vessels. Two inter-coolers are used for 
removing the heat of absorption within 
the absorber. 

Rich oil from the absorber flows to 


PE 0 atiieg 


FIG. 5. “Drawingroom housekeeping” 


is practiced in this pumping 


the rich oil flash tank, where a con- 
siderable portion of methane and 
ethane present in the rich oil is flashed. 
The reduction in pressure to 300 Ib 
causes vaporization of about 2,500,000 
cu ft of gas daily. This gas is com- 
pressed and recycled to the inlet of the 
absorber. The rich oil in the flash tank 
flows to a propanizer column (the only 
column in the plant utilizing bubble 

. In this column the noncondens- 
able still vapors are utilized to strip the 
methane from the rich oil. Operation 
of the column is simple and essentially 
automatic. If too much methane re- 
mains in the rich oil in the bottom of 





and process piping area. (E. M. Payne). 


the column it will cause more uncon- 
densed vapors to accumulate in the raw 
products tank. These uncondensed 
vapors then pass back into the bottom 
of the propanizer and increase the 
stripping of methane. This, in turn, 
reduces the amount of methane pass- 
ing into the raw products tank. Thus, 
the column performs a function some- 
what similar to a rich oil demethanizer. 
Rich oil from the base of the column 
is pumped through oil to oil exchanger 
into the high pressure still. In the high 
pressure still, sufficient vapors are 
stripped from the rich oil such that 
when the remaining products are 











FIG. 6. Each of these two absorbers, center foreground, can handle 120,000,000 cu ft of raw gas daily. (E. M. Payne). 
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FIG. 7. The specially designed cooling tower here shows 
the atmospheric coil side, and the water circulating pumps. 


stripped in the low pressure still, total 
condensation is possible. To accomplish 
optimum stripping in the high pres- 
sure still, the stripping steam rate is 
controlled by the pressure of the low 
pressure still. 

The uncondensed vapors in the high 
pressure still, and the products from 
the low pressure still, are pumped into 
araw products tank. The uncondensed 
vapors from this raw products tank re- 
turn to the propanizer, as previously 
discussed. 

Two gas fired radient-convection oil 
heaters are installed to supply the heat 
for the oil system; heat transferred to 
the rich oil by each of the furnaces is 
approximately 29,000,000 Btu per 
hour. The control system on these heat- 
ers is arranged such that excess stack 
temperature or low oil circulation rate 
will stop the flow of fuel gas. 

Usually, in modern plants, plant fuel 
is taken from one of the process 
streams in the plant—such as a flash 
tank or the residue from a rich oil frac- 
tionator. This is done to eliminate re- 
compressing this gas for return to the 
residue gas stream—an expensive oper- 
ation. When these low pressure streams 
are burned for fuel, however, a high 
Btu gas is normally consumed. With 
production from the Ambrose plant 
limited to a fixed residue heating value, 
itis more profitable to return the rich 
plant streams and burn absorber resi- 
due gas for fuel. Since residue gas is 
available at 565 psia and the fuel sys- 
lem requires only 35 psia, the energy 
available in this gas is recovered by the 
use of an expansion turbine which 
drives a process rich oil pump. Gas, 
after expansion through this turbine is 
used for removing water from the lean 
oil prior to entering the fuel system. 
The dehydrator column utilized for 
this service is 8 ft in diameter and the 
‘ripping section contains 8 perforated 


trays; the lower section of this vessel 
serves as the lean oil surge tank. 

The cooling tower, as discussed in 
an earlier section, is divided into a 
water cooling section and an air cool- 
ing section, with approximately 27,- 
000,000 Btu per hour removed in the 
water cooling section and approxi- 
mately 28,000,000 Btu per hour re- 
moved in the air cooling section. The 
fans utilized in the cooling tower con- 
sist of ten 11-ft, 345 rpm fans, each 
fitted with a 20-hp electrical motor. 

Fig. 2 is a schematic cross section 
view of this tower. Approximately 
4500 gal per minute of warm water is 
circulated from the base to the top of 
the water cooling section. Water is dis- 
tributed at the top of the cooling tower 
and passes down through the section 
and over the cooling coils similar to 
any induced draft cooling tower. Air 
is drawn in and counter-currently con- 
tacts falling water, then proceeds 
through extended-surface aerial cool- 
ers. Water consumption is reduced by 
decreasing the flow of air through the 
water cooling section when the atmos- 
pheric temperature is below 100 deg. 
This is accomplished by louvers, auto- 
matically controlled by atmospheric 
temperature, in the closed side of the 
structure which permit the air to by- 
pass the cooling water section. Cooling 
tower auxiliary facilities include a pH 
recorder and an acid pump that in- 
jects a controlled amount of acid per 
unit volume of makeup water. 

Feed water for the boiler system is 
treated by ion resins in 2 vessels. The 
first vessel removes the hardness and 
the second removes bicarbonate, sul- 
fate and nitrate ions. Brine solution is 
utilized to regenerate the softener and 


Approximately one fourth of the 
gasoline used in the United States 
is consumed on farms. 
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the dealkalinizer. The treated wate: 
then passes into the boiler feed tank 
and through the deaereating heater int 
the boiler system. Three water tubs 
boilers are installed, each rated fo 
continuous duty at 27,500 lb pe 
hour and 350 psig, with feed water a 
210 deg. Boiler accessories include i 

duced draft fans, driven by electric 
and high and low wate 
alarms. Two steam systems are used 
one at 350 psig and the other at 50 
psig. The major use of high pressur¢ 
steam is in the lean oil pump turbine 
and deethanizer feed pump turbine 
Exhaust from these turbines supplies 
most of the 50 Ib of steam requirement 
Clean condensate from the reboilers 
and steam bundles, not having been in 
contact with oil or hydrocarbons 
passes directly into the deaereatins 
heater. Oily condensate is passed into a 
classifier for removal of any hydrocar 
bons or oil. Oil from the top of the 
classifier returns to a skimmer basin 
and then is automatically pumped into 
a waste oil tank. Current operations 





_ indicate that 97 per cent of the steam 


condensate is returned to the boilers 

Electric power for the plant is gen 
erated by three 300-kw 440-v genera 
tors, with two of these units adequate 
for full operating load. 

The product fractionation system at 
the Ambrose plant consists of a de 
ethanizer, depropanizer, debutanize! 
and de-isobutanizer. The arrangement 
and instrumentation of these towers are 
conventional. Perforated trays are used 
in all of the fractionator columns. Ar 
automatic blending control system 
provided for blending propane into 
normal butane for production of pro 
pane-butane mixtures. The unit meas 
ures the normal butane stream into 
storage and automatically blends the 
required amounts of propane into the 
stream. Normal butane storage tanks 
are arranged such that either normal 
butane, iso-butane or gasoline may be 
stored, and the iso-butane tanks can 
also be used to store normal butane 
Approximately one million gallons of 
storage, consisting of 420,000 gal of 
propane storage; 140,000 gal of iso-bu 
tane; 210,000 gal of normal butane 
and 210,000 gal of gasoline, is avail- 
able at the plant. All storage tanks are 
126 in. in diameter and 153 ft long 
and hold about 70,000 gal. Both rail 
road and truck loading facilities are 
provided in the plant. A 32-spot, dou 
ble railroad loading rack has one side 
piped for loading iso-butane, normal! 
butane and propane, and the other side 
is piped for loading propane only 
Vertical, motor driven pumps are 
utilized for loading propane, iso-bu 
tane and normal butane. These pumps 
have a capacity of 300 gpm and a com 
mon spare is provided for all services 
Two 3-stage centrifugal, vertical pumps 
are utilized for pumping gasoline into 
the pipe line to the refinery at Ponca 
City. 

The Hudson Engineering Corpora 
tion designed, engineering, and con 
structed the complete plant under the 
inspection and approval of Cities Sery 
ice Gasoline Division engineers. * * 
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ITH today’s longer lines, larger pipes, 

more powerful driving units, and unat- 
tended stations, pipe-line installations must be 
precisely controlled. Many operators have proved 
that maximum efficiency is obtained when con- 
ditions are regulated by Taylor instruments spe- 
cifically designed for their control. 


Whatever the control required, there is a Taylor 
instrument to provide it. Pressure, engine speed, 
flow, specific gravity, temperature—all these 
factors yield themselves to precise regulation 
with Taylor instruments. Call your Taylor Field 
Engineer, or write Taylor Instrument Com. 
panies, Rochester, N. Y., or Toronto, Canada. 





Taylor FULSCOPE* Master Pressure 
Controller controls both suction 
and discharge pressures—which- 
ever requires regulation as loads 
vary. It directs pressure conditions 
at each pumping station regardless 
of the type of product flowing 
through the lines. Operating in con- 
junction with the FULSCOPE Speed 


Controller and Speed Transmitter, the Master Pres- 


sure Controller is 


ideal for both liquid and gas lines 


and with any type of driver. It can be adapted to posi- 


tion control valves 


and to adjust engine speed—typical 


requirements at electrically powered installations. The 
Taylor FULSCOPE Pressure Controller — because of its 


Taylor Pneumatic Speed Transmitter offers 
an accurate and efficient method of meas. 
urement and pneumatic transmission for 
the control of speed on compressors, 
pumps, or engines... or on applications 
where the process variable is equipment 
speed. Convenient Direct Speed Readings 
are recorded on a squareroot chart ot 
scale. Direct-Set Speed Feature: The en- 
gine speed can be easily and quickly varied manually, 
by turning a knob on the receiver controller, or auto- 
matically by the Master Pressure Controller. High 
Accuracy: Output air pressure is proportional to the 
square of measured speed accurate to 0.03 psi. Great 
Flexibility: Only top speed needs to be determined, 











flexibility —can easily be adapted to the control of prac- 
tically any variable in pipeline operation. It is famous 
throughout industry for simplicity and dependability. 


Selection of fly-weight speed 600 to 1500 rpm. Output 
air pressure of unit from zero to top speed produces 
an output air pressure of 3 to 15 psi. 


FOR MORE COMPLETE OPERATION 


Flow control is available for station automatic start-up or shut- 
down and can be used as an override control in conjunction 
with the Master Pressure Controller. ... Specific gravity meas- 
urement is used to detect changes of fluid composition in the 


pipe lines. The signal received can be employed automatically 
to adjust station operating pressure or flow. . . . Temperature 
control is available for cooling water, lubricating oil, or safety 
shutdown. Write for more details. 
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To obtain more information on products advertised see page E-29 


Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 


*Reg. U.S. Pat. Of. 
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FIG. 1. THIS “dirty streak” on our highways show where much of our lubricating oil goes when “consumed.” 


Part 1 


Many Tests Show Qualities of Engine Lubricating Oils 


Some properties can be determined comparatively by 


empirical tests; others require actual engine operating tests 


FUNCTIONS a good crankcase lubri- 
cating oil should perform are as fol- 
lows: 

(a) Lubricate (and cool) the engine 
under all the expected conditions of 
service. 

(b) Remain in the engine during the 
period of use. 

(c) Stay more or less unchanged 
chemically for a reasonable period of 
service. 

(d) Maintain the engine parts in rea- 
sonably good operating condition. 

Tests devised by the ASTM and 
other agencies to determine the extent 
to which lubricants will perform these 
functions are outlined in this dis- 
cussion. 

A. The Oil Must Lubricate. 

The primary requirement of a lubri- 
cating oil is that it shall lubricate. 
Translated into properties this means 
that an oil intended for use in an in- 
lernal combustion engine must remain 
4pumpable? liquid of useful viscosity in 
werage engines over the temperature 
‘ange involved and that it must possess 
It should be emphasized that the concept of 
pone cannot be considered separately 

the characteristics of the engines in which 
the oil is used. Engine design will have a large 


influence on the temperature (viscosity) at 
Which an oil can no longer be pumped. 


W. A. GRUSE 





NOTE—This material was. prepared at 
the request of Committee D-2 ASTM 
for use in a forthcoming edition of the 
publication, ‘Significance of Texts of 
Petroleum Products." Pending a deci- 
sion by ASTM on use of this material, 
the author is publishing it with a view 
to stimulating thought on the subject. 
It should be noted that the material is 
not an expression of the views, official 
or unofficial, of the ASTM, its Commit- 
tee D-2 or Technical Committee B on 
lubricating oils.—Editor. 





a certain minimal “oiliness” compara- 
ble with that of commercial petroleum 
lubricating oils as now used. The tem- 
perature range involved extends from 
the lowest atmospheric temperature en- 
countered in the habitable zones (much 
lower for arctic conditions) to the high- 
est temperature prevailing on the pis- 
ton and cylinder wall surfaces of the 
engine. 

Known tendency of all lubricating 
oils to solidify at low temperatures 
makes it necessary to test them for the 
temperatures at which this occurs. The 


EXCLUSIVE 
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The Author 


Dr. W. A. Gruse has been a leader in 
petroleum research for many years and 
is one of the 
foremost author- 
ities on both 
manufac- 
ture and utiliza- ~ 
tion of petro- 
leum products. 
He has been 
with Mellon In- 
stitute since 
1919 as indus- 
trial research 
fellow and for 
many years administrative fellow of 
petroleum research (Gulf Research and 
Development auspices), during which 
time he has carried on and/or directed 
a wide variety of research work on pe- 
troleum, its refining, and its products. 
He received the Ph.D. degree from Uni- 
versity of Wisconsin in 1916, did some 
teaching, served as an officer in Chem- 
ical Warfare, then went into industrial 
research at Mellon. 

He is a member of such societies as 
American Chemical, Automotive Engi- 
neers and of the New York and Penn- 
sylvania Academies of Science and of 
the API and ASTM. It is for the last- 
mentioned of these organizations that 
the work reported here was carried out. 
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FIG. 2. THESE two test cylingers show comparative results of foam tests on 
two dissimilar oils, one high, one low in foam-forming tendency. 


methods standardized by the ASTM 
are D 97-47, Cloud and Pour Points 
(ASA No. Z11.5-1948). These are de- 
scribed elsewhere in this publication; 
they involve cooling a small sample of 
the oil in a standardized manner and 
noting the temperature at which phase 
separation occurs (a cloud appears) and 
at which the sample no longer flows. 

It is evident that oil may cease to 
flow when cooled, because 

(a) Wax crystals coming out of solu- 
tion inhibit flow. 

(b) The viscosity has increased to 
the point where the oil can no longer 
move rapidly enough under gravity 
alone to give a useful rate of flow. 

This latter point is of the order of 
1000 stokes or about 500,000 sec Say- 
bolt. It should be noted that for pour 
points caused by wax separation, the re- 
sults vary with the thermal history of 
the sample, and the _ standardized 
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method makes provision for these vari- 
ations. A procedure for determining 
pour point stability of oils intended for 
winter use has been published for in- 
formation only (ASTM Standards on 
Petroleum Products and Lubricants, 
1950, p. 696). 

These tests and the temperature data 
they yield for specific oils bear no sim- 
ple relation to the temperatures at 
which the same oils cease to be pump- 
able in an engine, or below which the 
engine cannot be turned over by a 
starter. With the well-dewaxed oils now 
available, pour-point value is probably 
of less significance in the engine-start- 
ing picture than is viscosity at low tem- 
peratures, discussed below. It is evident 
that many other factors which do not 
concern the oil enter into such a rela- 
tion. It has been learned from experi- 
ence that oils showing certain cloud 
point and pour point temperatures will 


pump satisfactorily, and will permit 
turning over an ordinary engine at suit. 
able starting speeds, all this at the nor. 
mal winter temperatures of the temper. 
ate zone. It is evident also that in the 
tropics such values have less signifi. 
cance, and that in arctic regions a new 
set of values will be required to permit 
engine starting. In very cold regions, 
predilution of the oil with gasoline or 
with kerosine has been practiced, 
[Worth, Soc. Automotive Engrs, J, 
Trans. 4/, 317 (1947); Upham and 
Mougey, Soc. Automotive Engrs, 
Quart. Trans. 2, 434 (1948)] To set up 
relations between cloud point and pour 
point values on one hand and pump. 
ability and startability on the other, 
direct experimental work in cold rooms 
and in arctic regions has been under. 
taken. (Upham and Mougey, loc. cit,), 


Dilution at Equilibrium 


Deliberate predilution, mentioned 
above, brings up the modifying point 
that oil in a crankcase is always, after 
a few hours’ operation, diluted to an 
equilibrium point with unvaporized 
heavy ends of the gasoline or other 
fuel. If the ambient temperature is high 
and the engine load heavy, this dilv- 
tion may amount to very little, a per 
cent or so; under reversed conditions 
it may be quite high, but the average 
for American automobile engines of 
today in the temperate zone is from 
about three to six per cent. This dilv- 
tion has a quite recognizable effect on 
the cloud point and pour point values, 
the flash point and the viscosity of the 
oil in use as compared with those pro- 
perties of the new unused oil.* 

Dilution is determined by distilla- 
tion of a 25 ml sample in the presence 
of a large excess of water (ASTM D 
322-35) and in a standardized appara- 
tus which returns the water as reflux to 
the distilling flask. Diluent derived 
from gasoline is volatile under these 
conditions, condenses and is trapped 
in a measuring cylinder. A minimal 
content of volatile hydrocarbons in all 
oils is recognized by the provision that 
0.4 per cent or less diluent recovered 
in this test is reported as no dilution. 
The test is not directly applicable to 
diesel engine oils. 

Another major item in the accept: 
ability of an engine oil is that the liquid 
must have a useful viscosity over the 
significant temperature range. The de- 
termining of viscosity characteristics 
of lubricating oils has been studied in 
some detail. In earlier years deter- 
minations were made by timing the 
flow of a measured volume of the oil 
at a controlled temperature from 4 
metal cylinder through a short metal 
capillary at the base of the cylinder. 
This is the principle of the Saybolt in- 
strument (ASTM D 88-44) used in the 
United States, and of the Engler and 
Redwood instruments used in Germany 


2Dilution was a more serious matter in the 
1920’s when a threatened scarcity prompted the 
sale of gasolines containing more heavy mate 
rials and showing assay distillation end_ points 
near 437 F (a specification of the period). The 
current gasolines of today are made to lowét 
end-point specifications, and dilution is not # 
the moment a problem. 
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FIG. 3. SET of typical weight loss curves, showing effects 
of corrosion under engine test conditions. 


and England, respectively. All three 
apparatus have been carefully stand- 
ardized but all suffer from defects in- 
herent in their design. The Saybolt, 
Engler, and Redwood scales of viscos- 
ity, based on time of efflux expressed in 
seconds, are still used, but in the United 
States and in England at least, the 
metal cylinder types have been largely 
replaced by glass capillary instruments 
derived from the Ostwald pipette 
(Hatschek, “Viscosity of Liquids,” 
London, 1938, p. 26, 43). Specifically, 
the Ubbelohde and Fitzsimons sus- 
pended level instruments (ASTM 
Standards on Petroleum Products and 
Lubricants, 1950, p. 187) have been 
found satisfactory (ASTM D 445-46 
T). Still other acceptable instruments 
are described by Ruh, Walker, and 
Dean [Ind. Eng. Chem. /3, 346 (1941); 
Zeitfuchs, Proc. API 20M (III) 1939, 
p. 104; Cannon and Fenske, Ind. Eng. 
Chem., Anal. Ed. /3, 299 (1941)]. 
These viscosimeters have in common 
many advantages of precision and con- 
venience over the metal cylinder types; 
they all give results in kinematic vis- 
cosity, which is convertible directly into 
Saybolt viscosities (ASTM D 446-39). 

Since viscosity of all lubricating oils 
varies considerably with temperature, 
the instruments described are employed 
at standard temperatures, the common 
ones being 100, 130, and 210 F. As a 
matter ‘of usage, measurements are 
ordinarily made at 100 and 210 F; the 
result at 130 F can be obtained when 
required by interpolation.® 

While viscosities at 100 F are 
significant for ordinary handling of oils 
and those at 210 F are useful in esti- 
mating the flow of oil in engines when 
operating, other temperatures are also 
significant. The viscosity at 32 deg or 
0 F will be very important (perhaps of 
dominating importance) in estimating 
the cold weather engine-starting prop- 
erties of an oil, and the values at 300 
F or higher are valuable for high tem- 
perature service. To permit extrapola- 
tion of the measured viscosity values in 


‘It should be remarked that precise and care- 
ful control of temperature is very important in 
viscosity measurement. Many disagreements and 
disputes about viscosity figures can be traced 
to variations in temperature of measurement. 
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the 100 F to 210 F range both up and 
down the temperature scale, charts 
have been constructed (ASTM D 341- 
43), which give the viscosity-tempera- 
ture relations of petroleum oils as 
straight line plots. Accuracy of these 
extrapolations, although based on an 
empirical equation, is good, (Proc. API 
13M (Ill) 1932, p. 56), and is un- 
doubtedly much better than that of any 
but the most careful measurements 
made directly at very high or very low 
temperatures. Values obtained by extra- 
polation to temperatures below the 
pour point of the oil cannot be relied 
on, although they may be indicative. 
Direct measurement, with thorough 
and rapid shearing of the oil structure, 
is required. 


Nature of Viscosity Index (V.I.) 


It is well known that the viscosity of 
pure liquid compounds changes with 
temperature at different rates, depend- 
ing on their chemical constitution. 
Similarly, petroleum and other lubri- 
cating oils show different rates of 
change of viscosity with temperature, 
depending not only on chemical nature, 
but also on molecular weight range. A 
scale for vexpressing these rates of 
change has been set up, known as the 
viscosity index. On this scale the rate 
of change for an oil of rather naphthe- 
nic character is called zero, and the 
corresponding rate for a rather paraf- 
finic oil is called 100. Values are cal- 
culated (ASTM D 567-41) from the 
measured viscosities at 100 and 210 F 
by a formula which applies to either 
Saybolt or kinematic viscosities. The 
original proposal [Dean and Davis, 
Chem. Met. Eng. 36, 618 (1929)] re- 
ferred to Saybolt seconds only, but 
more recently [Hersch, Fisher, and 
Fenske, Ind. Eng. Chem. 27, 1441 
(1935); Dean, Bauer, and Berglund, 
ibid. 32, 102 (1940)] tables and charts 
have been provided for the more con- 
venient kinematic scale. The ASTM 
method, mentioned above, presents 
both. The kinematic tables give nearly 
the same values for medium and high 
viscosity oils as do the Saybolt tables 
but deviate slightly at low viscosities, 
where the Saybolt viscosity figures are 


slightly non-linear as against tempera: 
ture. Other methods of expressing rate 
of change of viscosity with tempera- 
ture, not standardized by the ASTy 
are the use of the slope of the ASTM 
viscosity-temperature curve, [Hirsch. 
ler, J. Inst. Petroleum 32, 133 (1946) 
and the viscosity pole height [Ubbeloh. 
de-Kurtz, Ind. Eng. Chem. 34, 779 
(1942)]} 

The third item under the require. 
ment that a lubricating oil must lubri- 
cate is the need for a sufficient degree 
of “oiliness,” the property by which a 
liquid will lubricate better under the 
given (boundary) conditions than will 
another of the same viscosity. Various 
degrees of oiliness are recognized, vary. 
ing from the ability to show a lower co. 
efficient of friction, to the much les 
subtle ability to prevent the pitting and 
wearing of a hypoid gear train under 
heavy load and exposed to shock (CRC 
L-19-645). Superiority at the milder 
end of this sequence has been recog. 
nized by various friction testing de. 
vices,* such as those of Deeley (Arch- 
butt and Deeley, “Lubrication and 
Lubricants,” Sth Ed., London, 1937, p. 
412) and Herschel (Klemgard, “Lubri- 
cating Greases,” New York, 1937, p. 
826-8). At the more severe end, the 
Falex [Refiner Nat. Gasoline Mfr. 18, 
320 (1939); Timken (CRC Handbook 
Method L-18-545); Almen, (Proc. API 
13 (IID) 119 (1932); S.A.E.; (J. Soc. 
Automotive Engrs.) 32, 402 (1933)}, 
and Four Ball [Second World Petro- 
leum Congress 3, Sect. 4, 471 (1937) 
Nat. Petroleum News 3/, R551 (1939); 
Inst. Mech. Engrs. “Lubrication Dis- 
cussion,” 2, 34, 429 (1937); J. Inst. 
Petroleum 26, 256 (1939)] testers® are 
employed. It is evident that a variety of 
phenomena is involved in boundary 
lubrication, and the rating of lubricants 
for the purpose is still more or less of 
a research problem; (for instance, the 
preparation of metal test surfaces re- 
quires extreme care for duplication). 
It-is not surprising, therefore, that none 
of the methods for measuring lubri- 
cating properties directly has been 
standardized by the ASTM. It is a 
matter of experience that for ordinary 
internal combustion engines, conven- 
tional petroleum oils have been found 
tO possess an adequate degree of oili- 
ness, so that the question of testing for 
that property does not arise. While ad- 
ditives commonly employed may con- 
fer improved lubricating value (greater 
oiliness or improved extreme pressure 
properties), there is still a considerable 
question as to whether such improve- 
ment 1s necessary for lubrication of 
conventional reciprocating engines. 

Importance of the crankcase oil as 
a cooling agent for hot engine parts, 
particularly the pistons, is often over- 
looked. Nothing much can be done to 
change the cooling ability of the oil, 


’ 


‘These devices measure either or both the 
coefficients of starting and running friction be- 
tween a level metal surface and one or more 
steel balls, the system being held under com- 
pressive load. 

5These devices involve the heavy loading of 
two metal surfaces of different shapes and ob- 
serving the ability of the lubricant to minimize 
or prevent wear, pitting, and welding of the 
metals at the point of contact. 
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FIG. 4. THIS fouled ring belt and oil filter screen show what 
happens to an unstable oil under engine operating conditions. 


although design changes in the engine 
may afford a better opoprtunity for the 
oil to function in this way. [J. Soc. 
Automotive Engrs., Trans. 48, 165 
(1941)]. The specific heat and thermal 
conductivity of conventional oils show 
little variation with type or degree of 
refining. Thermal stability and tend- 
ency to form deposits on hot surfaces 
do vary, and these properties might in- 
fluence cooling ability; they are dis- 
cussed elsewhere in this article. No 
tests for measuring cooling ability of 
oils directly have been standardized by 
the ASTM. 


B. .Oil Must Stay in the Engine. 

The second basic requirement of an 

engine oil is that it shall physically 
stay in the engine it is lubricating; it 
should not be consumed with undue 
speed. Assuming that the system is tight 
to leakage,’ the oil may evaporate away 
or, more improbably for automobile 
engines, it may foam out of the breather 
Openings; the latter is more likely to 
happen in radial engines. Foam may 
also interfere with oil distribution in 
splash feed lubricating systems. 
_ The tendency of an oil to evaporate, 
its volatility, may be measured directly, 
as by a distillation or evaporation test, 
or by an indirect method such as that 
involving the flash point and fire point 
lests. While assay distillation is valu- 
able for gasolines and even for some- 
what heavier fuels, it is not easy to 
apply it to liquid lubricating oils, all of 
which are quite high boiling.® 

A tentative method for an evapora- 
“Vacuum distillation or even molecular dis- 
tillation would be required and neither proce- 
dure is suited for testing purposes. 


FIG. 5. CARBONIZED- piston skirt shows need of 
“detergency” and “stability” in a lubricating oil; oil did not 


show either property to a desirable degree. 


tion test (ASTM D 972-48 T) has been 
devised in which air preheated to the 
bath temperature, is passed at a con- 
trolled rate (2 liters per minute, S.T.P.) 
at 210 F over a weighed sample af the 
oil for 22 hours; evaporation loss is 
estimated by a second weighing. The 
method is not too precise, since repro- 
ducibility by different operators with 
different apparatus is estimated at 10 
per cent. It has not been used very 
much, if at all, for conventional lubri- 
cating oils, because it does not indicate 
significant differences. Well-made 
petroleum lubricating oils are com- 
posed of hydrocarbons high boiling 
enough‘to resist appreciable vaporiza- 
tion under the service conditions for 
which they are intended. Actually, of 
course, each viscosity grade (the SAE 
numbers) of crankcase oil is made up 
of a range of hydrocarbons of increas- 
ing molecular weight. The following 
are characteristic for an extremely 
paraffinic oil: 








SAE No. Range of MW Av. MW 
10 350-625 400 
30 375-1160 525 
50 450-1400 650 
70 550-1500 126 








Evaporation test will not show great 
differences among these oils because 
they are essentially non-volatile under 
the conditions at which the test is made. 
The procedure has, however, been of 
some value in exploring the utility of 
synthetic eompounds offered as-tubri-~ 
cating liquids; these latter are‘ofteh of 
lower molecular weight range. 

Flash and fire point, tests have a loaig 
and useful history in evaluating the 
fire hazards encountered in handling 
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relatively volatile materials such 
kerosine, but they are less important i 
this regard for lubricating oils. Fo 
these latter, the apparatus used is or 
dinarily an open cup (ASTM D 92-46 
ASA No. Z11.6) of standardized con 
struction, in which a measured volume 
of oil is heated at a prescribed rate, A 
small flame is passed across its surface 
at close intervals of temperature, and 
the flash temperature is that at which a 
flash of burning vapor appears at the 
surface of the oil. The fire point tem 
perature is the somewhat higher value 
(say 50 F higher) at which steady burn 
ing will occur. A person experienced in 
the interpretation of inspection data on 
oils can read a great deal from flash 
point temperatures used in relation to 
the values for viscosity and specific 
gravity; but without such a background 
the value of the flash point is much less 
As applied to known oils, it may indi 
cate a contamination by volatile hy 
drocarbons or a failure to fractionat« 
out low boiling material. The latte 
might show up as high oil consumption 
in engine service. Similar information 
can be read from the interval betwee: 
flash and fire temperatures, which fo 
well-made oils of a definite type should 
not be greater than a given value. All 
such interpretations are reliable only in 
the light of much experience. The fire 
point test has fallen into some disuse 
and the flash point is of much greate 


:value to the manufacturer than-to the 


user of oils. 


~ 


Foaming Tendency 
A relatively neW hazard for engine 
in the past been considered an im 
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portant figure for the evaluation of 
crankcases. This is caused largely by 
the release of air and other gases from 
solution in oil when atmospheric pres- 
suge is reduced quickly during climb- 
ing. The condition is aggravated by the 
fact that in the customary dry-sump 
system the scavenge pump has a high 
capacity and can remove oil from the 
sump faster than it flows in. As a re- 
sult, the pump sucks a great deal of air 
which becomes distributed through the 
oil. The foaming tendency varies with 
the viscosity of the oil, is increased by 
some conventional additives and is con- 
trolled by small quantities of effective 
antifoam agents. 

The tendency of oils to foam is meas- 
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ured by ASTM D 892-46 T. This test 
involves a controlled aeration of the oil 
at 75 F and at 200 F, folowed by a 
third trial at 75 F on the sample al- 
ready used at 200 F. The volumes of 
foam, after five minutes’ aeration and 
after ten minutes’ settling following the 
aeration, are recorded. Not more than 
10 ml of foam at the end of the five- 
minute blowing period is considered 
(by several public agency specifications) 
to indicate an absence of foaming 
tendency. The test after heating to 200 
F is to note those cases in which anti- 
foam action is destroyed by heating. 
While foaming has not been a 
serious trouble with automotive engine 
oils, it might be so when detergent ad- 
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ditives are employed; as_indicateg 
above, this situation is avoided by use 
of antifoam additives. The same sity. 
ation, somewhat aggravated, occur; 
with the transmission lubricants of cer. 
tain military equipment. 
C. Oil Must Resist Chemical Change, 

The third general requirement fo; 
engine oils is that they should remain 
essentially unchanged during a reasop. 
able period of service. This goes back 
to the chemical stability of the origina] 
oil and involves the amount and rate of 
chemical change. The deteriorating ip. 
fluences are chiefly high temperature 
and oridation, aided by the cafalytic 
influence of finely-divided catalytic. 
ally active metals, soluble compounds 
such as soaps of such metals, and 
partly oxidized hydrocarbon complexe; 
derived from incompletely burned fuel 
—peroxides and similar compounds, 
The chemical stability of the original 
oil will depend on its source material, 
refining, and additives present. These 
‘can be indicated by tests, which, when 
used for comparison, will also indicate 
the amount and rate of chemical 
change. It can be surmised, however, 
that many of them were set up to indi- 
cate to the refiner the original suit. 
ability of the stocks for certain uses, 
Among these are: 

color 

carbon residue 

precipitation number 

neutralization number 

saponification number 

anilin point 

gravity 

In addition, the sulfur content has 
oils is the marked tendency to foam 
shown by some oils in airplane engine 
lubricating oils. Modern developments, 
as discussed below, have made it very 
difficult to find any specific relation be- 
tween sulfur content and service value. 

The only test for color of petroleum 
lubricating oils standardized by ASTM 
is D 155-45 T, in which the Union 
Colorimeter is employed. This involves 
the comparison of an oil sample by 
transmitted light with one of a number 
of arbitrary glass color standards. 
These extend over a scale running from 
No. | to No. 8, the latter the darkest. 
When still darker oils are on hand, 15 
volumes of the sample are diluted with 
85 volumes of a standard kerosine for 
examination, and the resulting com- 
parison gives a “diluted color.” 

Color is widely used by oil refiners as 
an index of the degree of refining ap- 
plied to an oil, and a method of con 
trol for certain operations, such as con 
tacting with fuller’s earth. The manv- 
facturing specifications on color are 
often very strict. Color, however, is of 
secondary significance as an indicator 
of quality. Within a given class of oils, 
light color is an indication of drastic 
and thorough refining, but it is not as 
important as several other properties. 
Moreover, a light color is generally nol 
compatible with the presence of addi- 
tives employed to impart detergency 
or other desired qualities. a et 

End Part 1 
Part 2 Will Be Published Soon 
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FIG. 1. FLOW chart for Destrehan, Louisiana, fluid catalytic hydroforming unit 


MECHANICAL DESIGN FOR FLUID 
CATALYTIC CRACKING UNITS* 


Application of fluid principle has solved heat 
removal problem, upped capacity efficiency greatly 





R. A. HARANG 
N the hydroforming process, straight the catalyst bed keeps the bed in a 
tun naphtha of low octane number is T fluidized state. Near the top of the bed, 
converted into high octane gasoline by he Author a stream of catalyst bearing slurry oil 
contacting the naphtha with a catalyst R A. Wend bb 0 bb eee te from the bottom of the fractionator 
at suitable pressure and temperature Kellogg, where he works on units em- may be returned to the reactor. This oil 
conditions and in the ‘presence of hy- ploying various is quickly vaporized at the tempera- 


drogen in relatively high concentra- 
tion. The hydrogen is produced in the 
process and the concentration is main- 
tained by recycling to the reactor, a gas 


chemical cataly- tures existing within the vessel. 

tic polymeriza- The vapor flowing upward from the 
tion, fluid hydro- surface of the bed carries a certain 
forming, and rn = 








A ° e fi - 3 ais 
stream rich in hydrogen. Design proc- aa gg TABLE. 1. 
ess conditions are shown in Table 1. ' 7 — 
A si . tended the Uni REACTOR 
simplified flow sheet for the Des- versity of Michi- Operating pressure. . 250 psig 
trehan, Louisiana, fluid catalytic hydro- gan, going into Operating «sae 920 : 
forming unit is shown in Fig. 1. The the Navy engi- Soctbaniasemn 1300 F 
vaporized naphtha charge is injected neering school Regenerated catalyst temperature 1100 I 
Into a bed of fluidized powdered cata- at Annapolis SPENT CATALYST HOPPER 
: : on his aduation. Upon his dis- Operating pressure. . ; 250 psig 
lyst in the bottom of the vessel, while p small nd Asa ioined his ceililics Operating temperature 910 I 
recycle gas enters the bottom and Passes in Setinn thn Geen tacleeed REGENERATOR 
through an internal distributor : é 9g 4 ng ner Operating pressure. . . 260 psig 
: Company in San Francisco, California, Operating temperature 1100 F 
The upward flow of vapor through and that same year joined Kellogg in Bed eooler pressure... ... 250 psig 
—— ihe East Gs @ Uecian enniness Bed cooler temperature... . . 406 F 
. *Presented at the ASME Petroleum Mechan- . - 9 eer Combustion air temperature . : 290 F 








tal Engineering Conference, Houston, Texas, Spent catalyst temperature. ..... 910 F 
September 28-3), 1953. s 
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FIG. 2. SCHEMATIC drawing of 
the Destrehan regenerator. 
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FIG. 3. DRAWING illustrating 
the essential points in design of 
reactor. 








amount of catalyst with it. Most of the 
entrained catalyst settles out in the dis- 
engaging space above the bed. The 
vapor then enters cyclone separators 
where most of the remaining catalyst 
is recovered before the vapor passes 
to the fractionator. 

Spent catalyst is withdrawn from the 
lower part of the reactor bed into an 
internal riser pipe and lifted to the 
stripper section above the reactor in a 
stream of recycle gas. The rate of cata- 
lyst withdrawal is controlled by the 
opening of a plug valve at the inlet end 
of the riser. The carrier gas enters the 
riser line through the hollow stem of 
the valve. 

Spent catalyst is separated from the 
carrier gas in the stripper hopper 
which is vented to the top of the reac- 
tor. Steam is used to strip hydrocar- 
bons from the spent catalyst which 
otherwise would be carried to the re- 
generator and burned. The steam and 
stripped vapor flows up through the 
hopper bed and passes into the reactor 
via the vent pipe. The stripped cata- 
lyst then flows by gravity through a 
standpipe which conveys it to the re- 
generator at a rate which is governed 
by a slide valve in the line. 

Coke is deposited on the catalyst as 
a product of the hydroforming reac- 
tion and is burned off in the regenera- 
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tor. The combustion air enters the re- 
generator through an internal distribut- 
ing grid. A portion of the heat gener- 
ated by the combustion of coke is util- 
ized to make steam in vertical boiler 
tubes placed in the regenerator bed. 

The flue gas passes through a disen- 
gaging space above the bed where 
some of the entrained catalyst settles 
out, additional entrained catalyst is re- 
moved from the gas by cyclone separa- 
tors or filters arranged in the top of 
the regenerator. The flue gas from the 
filter outlets then passes through an au- 
tomatic valve and manual valves to re- 
duce pressure and thence through a 
silencer to the atmosphere. 

Regenerated catalyst flows by grav- 
ity from the lower part of the regenera- 
tor bed through a standpipe into the 
bottom of the reactor. This flow rate 
is regulated by a valve which auto- 
matically controls the level in the re- 
generator. 

The reactor overhead vapor is 
cooled before entering the fractionator 
tower by heat exchange with recycle 
gas and fresh naphtha. The relatively 
heavy fractions are condensed out by 
a heavy oil reflux in the lower baffled 
section of the tower which also scrubs 
out the entrained catalyst which flows 
to the bottom slurry settling section of 
the tower. Thickened slurry of catalyst 


in oil is taken from the bottom of the 
settler and pumped to the reactor to 
return the catalyst to the system. 

The fractionator overhead vapor js 
partially condensed and the resulting 
gas and liquid separated in a reflux 
drum. A portion of the condensate re. 
turned to the tower as top reflux while 
the net product flows to the stabilizing 
section under its own pressure. A por- 
tion of the uncondensed gas is for use 
as recycle, bleed, and carrier gas. The 
net gas makes flows to an absorber jn 
which the heavier ends are removed by 
contact with fresh naphtha feed. ~ 


Mechanical Design 


Regenerator Vessel. The regenerator 
is constructed to meet the requirements 
of the ASME Unfired Pressure Vessel 
Code, with a joint efficiency of 95 per 
cent corresponding to X-rayed and 
stress-relieved construction. Fig. 2 is a 
schematic drawing of the Destrehan 
regenerator. The lower section is 2 ft 
11 in. ID of steel while the upper sec- 
tion is enlarged to 6 ft O in. ID of steel 
to house the filter of cyclone assemblies, 
It is lined with insulating and refrac- 
tory concrete in order to reduce the 
metal temperature. 

The vertical tube waste heat boiler 
in the lower section of the regenerator 
meets the requirements of the ASME 
power boiler code. The tubes were in- 
stalled in the field after the vessel was 
erected and the entire steam generating 
system was tested hydrostatically after 
construction. 

Materials of construction are carbon 
steel throughout with the exception of 
internal piping and tubes for which it 
is economical to use low alloy steel for 
structural considerations. 

The filter assemblies were designed 
for use of ceramic or metallic filters. 
With metallic filters, an adapter piece 
is used to handle two metallic filters in 
order.to provide the same filter area as 
that available with the ceramic filters. 
The filters are arranged in four banks 
of four filters each, giving a total of 16 
filter elements. Each bank of filters has 
an individual outlet line which passes 
through the top head of the regenera- 
tor and is provided with an automatic 
blow-back valve on time cycle control. 
The four outlets are joined outside of 
vessel into a common flue gas stack. 


Regenerator Bed Cooler 


Regenerator bed temperature is con- 
trolled by means of a series of vertical 
boiler tubes, partially submerged in the 
bed. The feed water for this cooler 1s 
supplied from a steam separator drum 
by gravity flow and the rate of circula- 
tion is based on the thermal siphon 
effect of the steam generated. The cata- 
lyst bed level is adjusted to control the 
amount of tube surface in contact with 
the bed depending on the desired re 
generation temperature. The steam 
generated in this waste heat boiler 18 
sent to the unit high pressure steam 
system. 


Regenerator Vent System 


Design requirements of this reget 
erator vent system differs from that 0 
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a conventional cracking unit in that it 
is necessary to dissipate 250 lb across 
the control valves and stack. It was 
felt that with the installation of filters 
for the removal of catalyst from the 
flue gas stream, the problem of erosion 
would be negligible. Due to this fac- 
tor, standard valves were used in the 
vent system to control the pressure 
on the regenerator and to dissipate 
the differential between the regenera- 
tor operating pressure and the atmos- 
phere. 

Two alternate control valves are 
provided so that a spare will be avail- 
able if the working valve should be- 
come eroded by catalyst in the event 
of filter failure. Downstream of the 
control valves are two hand operated 
glove valves in series, which are in- 
tended for throttling to reduce a large 
part of the total flue gas pressure. A 
surge drum is located between the 
automatic and manual valves to 
dampen pressure fluctuations. A si- 
lencer was also used in this system to 
reduce the noise level. On the larger 
units now under design and construc- 
tion, the filter assemblies are replaced 
by conventional cyclones for dust re- 
covery. In such a design, there will be 
a catalyst in the flue gas and, therefore, 
it is necesary to design the stack con- 
trol valves for erosive conditions. 
These valves will be plug type valves, 
two in series with the valve controlling 
regenerator pressure, taking a maxi- 
mum drop of approximately 50 psi and 
the second valve taking approximately 
150 psi. The remainder of the pressure 
drop will be produced by perforated 
baffle plates in the stack. Two identical 
stacks will be installed to allow mainte- 
nance on the pressure reducing valves 
while the unit is in operation. 


Filter Blowback System 


In order to control the pressure in 
the regenerator, it is necessary to keep 
the pressure drop through the filters 
below a set maximum differential. The 
pressure drop through each filter in- 
creases during its service due to a cake 
catalyst building up on the outside and 
to remove this catalyst, it is necessary 
to impose an internal pressure on the 
filter greater than the regenerator pres- 
sure to spall the cake off the filter. This 
is accomplished by means of the blow- 
back system. Filters are susceptible to 
thermal shock and, therefore, the air is 
pre-heated to the same temperature as 
the flue gas leaving the regenerator. 
This is accomplished by the use of a 
small helical coil furnace supplied for 
this duty. 

The blowback is controlled by an 
automatic time cycle instrument. The 
instrument is furnished with an ad- 
justable range, so that the cycle may 
be varied from four to forty minutes. 
Through operating experience, the 
length of the blowback cycle can be 
determined by the pressure build-up 
across the filter bank and the auto- 
matic timer is set to hold the pressure 
drop below a suitable maximum. 

A_ three-way valve, controls the 
blowback to each individual filter 
bank. In one position the valve per- 
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mits the flue gas to enter the flue gas 
stack. In the other position it allows 
the blowback air to enter the filter 
bank. The valve is actuated by a pneu- 
matically operated cylinder. 

Power air is directed to either side 
of the cylinder by a four-way two-flow 
pilot valve which is a snap action me- 
chanism actuated by a spring loaded 
pneumatic diaphragm. The movement 
of the diaphragm is controlled through 
another three-way valve in the cycle 
timer. 

A complete cycle is finished when 
each of the four banks has been on 
the blowback service. 

Reactor Vessel. The reactor has been 
designed to meet the requirements of 
the API-ASME Code. This vessel has 
a joint efficiency of 95 per cent as it 
is X-rayed and stress relieved. The 
Destrehan reactor shown in Fig. 3 is 
7 ft 1 in. ID of steel and, therefore, was 
completely shop fabricated. In the lar- 
gest unit under construction this vessel 
is 20 ft 0 in. ID of steel and must be 
field erected. The stress relieving will 
be done after erection, posing an addi- 
tional construction problem. 


The design metal temperature is 
lower than the working flow tempera- 
ture as the vessel is lined to reduce the 
metal temperature. This lining is five 
inches thick and consists of four inches 
of insulating concrete and one inch of 
refractory concrete reinforced with 
hex steel secured to the shell by Nel- 
son studs. This installation is similar 
to that used in catalytic cracking 
vessels. 


The vessel is constructed of carbon 
steel including cyclones, braces and 
clips. The grid is constructed of 18-8 
chrome, nickel steel, and internal pip- 
ing of Al06, Grade “A”, seamless 
steel. 


The spent catalyst hopper which is 
placed eccentric to the center of the 
reactor vessel, is constructed to API- 
ASME Code and has a joint efficiency 
of 80 per cent. This section was in- 
stalled in the field. It is sealed from 
the reactor section by an internal pipe 
sleeve welded to a cone extending from 
the reactor shell. It is also internally 
lined in the same manner as the reac- 
tor in order to reduce the metal tem- 
perature and is constructed entirely of 
carbon steel. 


Reactor Cyclones 


One set of two-stage cyclones have 
been installed in the reactor to remove 
the entrained catalyst in the reactor 
effluent stream. These are conventional 
unlined cyclones which have an ex- 
pected recovery efficiency of 99 per 
cent. 


Reactor Feed Distributor 


The feed to the reactor consisted of 
recycle gas and naphtha. These two 
constituents must be brought in inti- 
mate contact in the bed of catalyst in 
order to produce the desired reaction. 
Due to the elevated temperature of the 
recycle gas stream, it is undesirable to 
have the gas and naphtha in contact 
without the presence of the catalyst 


for an appreciable period of time, as 
thermal cracking of the naphtha may 
result. In a small unit such as the one 
now in operation, it is a relatively 
simple matter to inject the naphtha 
into the catalyst bed at a number of 
points around the periphery of the bed 
and obtain satisfactory distribution 
across the bed. The recycle gas js 
brought in under a perforated grid at 
the bottom head and in this manner 
evenly distributed. As the diameter of 
the reactor increases, the problem of 
uniform distribution of both recycle 
gas and naphtha throughout the ep. 
tire bed becomes more difficult. It has 
been proposed to mix the recycle gas 
and naphtha at the nozzle in the bot- 
tom head and distribute it across the 
bed by means of a multi-armed dis- 
tributor. The volume of this distributor 
would be kept to a minimum in order 
to decrease the residence time and thus 
decrease the amount of thermal crack- 
ing of the naphtha feed. Another pro- 
posal covers injection of the naphtha 
under a grid through a central riser pipe 
with the recycle gas entering through 
the annular space. The latter method 
permits the recycle gas to pick-up cat- 
alyst before coming in contact with the 
naphtha and thus reduces the possi- 
bility of thermal cracking. 


Catalyst Storage and Transfer 
Drums 


The catalyst storage drum is de- 
signed for the combined inventory of 
the catalyst process vessels. On the 
larger units, two storage drums are 
provided; one drum to contain the 
fresh catalyst and the other to receive 
the unit inventory when the process 
vessels are emptied during shutdown. 
The storage drums are designed for 
low pressure and a maximum temper- 
ature of 650 F. 


The storage drum is provided with 
two parallel sets of porous metal filters. 
These filters are installed to prevent 
catalyst loss by entrainment during 
loading and unloading operations. 
There are blowback lines to each filter 
to clear the elements of the filter cake. 


The operating conditions of the unit 
are such that a Catalyst Transfer 
Drum is required to make catalyst ad- 
ditions during operations and to with- 
draw catalyst from the system. The 
drum is designed for an operating pres- 
sure above 250 psig and a temperature 
of 1000 F. It is internally lined with 
4% in. of insulating and refractory 
concrete to reduce the design metal 
temperature to 650 F. The joint effic- 
iency is 85 per cent as the vessel has 
been stress relieved. 

Two metallic filter elements are in- 
stalled in the top head to eliminate 
catalyst loss by entrainment while load- 
ing or depressurizing. These filters are 
designed for manual blowback. 


Catalyst Slide Valves 


Catalyst flow in the spent and re- 
generated catalyst transfer lines is con 
trolled by slide valves. The valves are 
conventional plug valves which have 
been modified to admit air or bleed 
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Upgrade your 


Qver 175 installations licensed by Perco throughout 
the United States, Canada, Europe, and Latin America 
prove the wide application of Perco processes fo 
current refining problems. 


low is the time to upgrade your throughput. 





Write Perco today for full information. 
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Perco’s expert assistance and guidance can increase 


your operational efficiency and improve your refining 
performances. 


Whatever your problem, there’s a Perco engineer 
with the answer and advice on the Perco process best 
suited to your particular requirements. 


Make the most of your throughput—consult Perco. 


PHILLIPS PETROLEUM COMPANY 
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PERCO’ 


service MARK Bartlesville, Okiahoma 
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gas to the valve body inboard of the 
packing chamber to prevent catalyst 
from entering. The amount of bleed is 
controlled by a restriction orifice in 
order to prevent the erosion of the 
valve stem. 

The valve movement is regulated by 
a “Conotrol” positioning device. The 
air pressure signal from the primary 
control instrument, an index of valve 
position, and operating air at reduced 
pressure are fed into the positioner. 
The valve position is registered by 
means of a metallic tape fastened to 
an arm on the valve stem and the mo- 
tion is transmitted to the positioner 
by the tape through a cam and cam fol- 
lower which registers in the “conotrol” 
device. 

The positioner through an auxiliary 
pilot, directs high pressure air to the 
forward or reverse ports of a pneu- 
matic motor which is a piston type 
rotary motor capable of movement in 
either direction. 

The motion is transmitted to the 
valve stem through a limitorque gear 
train. This mechanism is equipped with 
two limit switch devices to prevent ex- 
cess torque in either direction. The 
valve closing limit switch trips a pop- 
pet valve that shuts off the power air 
to the driving motor. The other limit- 
ing device working through a mechani- 


Plant Aids 


cal linkage from the gear train trips 
a second poppet valve, shutting off the 
air to the motor. Both poppet valves 
are automatically reset by movement 
of the motor in the reverse direction. 

These valves may be moved manu- 
ally by means of a handwheel engaged 
by a clutch lever. The clutch is auto- 
matically disengaged by movement of 
the air motor. 


Bleed and Aeration Mediums 


The problem of bleed and aeration 
mediums on a hydroformer is much 
greater than on a catalytic cracking 
unit due to the nature of the process. 
In the hydroformer unit, the vapor in 
the reaction section consists in the 
most part of hydrogen gas and the gas 
in the regeneration section contains 
oxygen. It is, therefore, important that 
the proper bleed mediums in the vari- 
ous parts of the system be chosen to 
minimize the hazards of combustion. 
The choice of bleed and aeration me- 
dium on the vessels presents no prob- 
lem. On the reactor hot recycle gas 
from the discharge of the gas compres- 
sor can be employed. Bleed and aera- 
tion on the regenerator can be taken 
directly off the discharge of the com- 
bustion air compressor. Choice of 
bleed and aeration medium for the 
two transfer lines create quite a differ- 


ent problem. The original design called 
for recycle gas as aeration on the re. 
actor side of the regenerated and spent 
catalyst valves. Air was specified for 
the regenerator side of these valves. 

Experience on the hydroformer now 
in operation showed that a reversal of 
flow in either of the two lines, results 
in combustion of bleed gas. The re-de- 
sign of these systems has changed 
the bleed medium to an inert gas and 
the aeration medium to steam. In ad- 
dition to this change in bleed gas, the 
unit was also equipped with remote 
operated shut-off valves at the reactor 
and regenerator which are actuated by 
a loss in differential across a slide valve 
to further prevent a back flow of gas 
through the line. The use of steam for 
the instrument bleeds was considered 
and dismissed due to a probability of 
mudding-up the catalyst at these points 
which would render the instruments 
inoperable. The inert gas used in the 
operating unit is nitrogen. 
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Sampler for Air Analyzert 


E. L. BERRY§ 








DISCHARGE SCRUBBER 


SAMPLE CONNECTION 
+ FOR AIR ANALYSER 
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Ve H. P. PRESSURE INLET 
ELECTRIC MOTOR —s Vacuum SCRUBBER 
VAPOR PROOF PUMP 


This sampler was built to check for 
air with analyzer, on inlet vacuum gas 
lines to plant at one central point. 
Prior to this whenever the plant got a 
slug of air, it was necessary to take hand 
vacuum pump or test car to get a sample 
from each inlet gas line to plant or until 
you found which line air was coming in 
on. The samples were run under very un- 


+Class B, NGA Kinks Contest. 


§Gregg-Tex Gasoline Corporation, Longview, 
Texas. 


favorable conditions, taking considerable 
time and wear on test car-equipment. 
The equipment for this sampler was 
assembled and set up in the engine room 
on a table as follows: One quarter horse- 
power electric vapor-proof motor; one 
pressure vacuum pump; two 2 by 8-in. 
scrubbers for inlet and discharge lines 
on the pump; %-in. connections and 
valves necessary for tie-in and manifold. 
Sample lines of 34-in. pipe were run 
from each inlet vacuum gas line outside 
engine room to the manifold inside en- 


gine room above vacuum pump. In this 
instance there are five (5) main vacuum 
lines. Suction line from pump ties into 
the manifold with a scrubber between 
pump and manifold. A scrubber was set 
on the discharge line from pump to trap 
any oil from pump. Sample connection 
for air analyzer located on the discharge 
line. With this sampler you can run the 
necessary test at one central point in 
about one third of the time previously 
required and eliminate the use of the 
test car equipment. 


Replacement of Metal Piping 
FLOYD HALSELL* 


The suggestion recommended replace- 
ment of the metal piping from the glass 
lined copper tanks to the safety pop 
valves on the copper treating unit with 
corrosion-resistant piping. A review of 
the work orders revealed that the metal 
piping in this location had been renewed 
seven times in the past two years. Be- 
cause of safety reasons, the suggested 
“Bakelite” piping was not installed. The 
replacement was made with “Saran” 


lined pipe. 


The estimated savings resulting from 
installation of the corrosion resistant 
piping were calculated to be $125 per 
year on piping and installation labor 
plus intangible savings resulting from 
increased treater throughput. The treater 
had to be shut down each time the or! 
ginal lines were repaired. 


: *Phillips Petroleum, Kansas City refinery. 
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@ The advantages of Reflex Liquid Level Gages. The right type ar 
size gage with suitable valves for pressure, temperature, visibility 
range and valve centers. Multiple section gages. Drop Forged bodies 
Pyrex glass. Basic and special designs. 


@ When to use Transparent Liquid Level Gage Sets. High pressu 
steam service. Adapters, valves, connections. Types available wit 
recommendations. 
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@ A selection of Liquid Level Gage valves. Specifications. 
“Floating Shank.” Connections and special features. 


@ Metallurgical specifications. Gage glass and guard rods. 
Engineering service. 


Penberthy’s Catalog 35 is jam-packed with illus 
trated facts and specifications. It is your best guide 
to selecting the right liquid level gage sets at the 
most economical cost. In the complete Penberthy 
line, there are standard products for almost every 
application. Where your needs are special or unique 
use the experience of almost 70 years to solve them 
Take a tip from many thousands of satisfied users 
and write for your copy of Catalog 35. 


Established 1886 


PENBERTHY INJECTOR COMPANY 


Division of the Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Michigan 


There's Certain satisfaction in products 
by PENBERTHY 
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VIEW OF engine assembly showing special pump 
control dial discussed in this article. 


in the control. 


P 263.11 





ei 


PHOTO shows the adjusting gear assembly 


Precision Fuel Pump Control For ASTM Aviation 


Simple mechanical arrangement permits the most exacting control in 


carrying out ASTM Aviation Fuel Test Method Designation D-909 (Supercharge) 


Te conventional fuel pump controls 
as used on the ASTM aviation test en- 
gine, Designation D-909, supercharge 
method, develop considerable slack after 
use and are not suitable for precision 
control. 

Design of a precision control was un- 
dertaken to fulfill a threefold purpose: 

1. To eliminate all slack or backlash 
that develops in the conventional con- 
trol. 

2. To reduce the number of controls 
from two separate units to a single dual 
purpose unit. 

3. To bring the fuel pump rack posi- 
tion indicator scale from the engine to 
the operator’s desk, where it is more 
readily visible. 

A positive positioning of the fuel 
pump rack makes it possible by elimi- 
nating looseness or slack in the con- 
trols to repeat the same setting from 
day to day. 

This control serves a dual purpose 
in eliminating the extra knob and cable 
used to cut off the fuel for friction reagl- 


*Supervisor engine laboratory, Richfield Oi] 
Corporation. 
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ings of the conventional equipment and 
in making precise positioning possible 
so that the operator can simply return 
the control pointer on the dial to the 
zero position for the friction reading and 
then reset the pointer to any preselected 
position for the next reading. 

By making a large diameter control 
dial and placing it within convenient 
reach of the operator’s hand, the sub- 
divisions of .025 in. (representing pump 
rack travel) have ample spacing to be 
clearly readable, although the full pump 
rack travel is one inch. In practice it 
has been found that it is not necessary 
to mark or engrave the dial more than 
270 deg (0 to .75 in.) to allow ample 
operating range. 

Procedure for initial setup: 

1. Pull the fuel pump rack to the full 
off position and hold it. 

2. Push part No. 10 (Fig. 1 
C-41) tight against end of pump rack. 

3. Set the dial pointer at zero with 
part No. 20 seated in corresponding de- 
pression. 


EXCLUSIVE 


» page 


4. Tighten set screw part No. 16. 

5. Adjust stop part No. 6 against part 
No. 16 to prevent overtravel. 

It is good practice to make depres- 
sions in all shafts for set screws to seat 
in, this will prevent slipping. 

Any further adjustments later on that 
may be necessary, due to pump replace- 
ments, etc., can be made by filing or 
shimming the end of part No. 10. 

At cylinder overhaul periods, dis 
mount the dial by removing two cap 
screws and swing the assembly out of 
the way on the universal joint. No fur- 
ther disassembly is necessary and no 
change of control settings will result. 

The original control unit has been in 
continuous service at Richfield Oil 
Corporation, Engine Laboratory, Wat- 
son, California, since December, 1951. 
with complete satisfaction. 

A second control unit has been made 
and placed in service by Shell Oil Com- 
pany, engine laboratory, Wilmington, 
California, during February, 1953. They 
report that it has been a great improve: 
ment, and are well pleased with it. 

k*zt 
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PART NO. 2 1—REOD PART 6 1—REQ'D 
: Ye IN < 
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30 pEG- BRAZE HANDi— TO INDICATOR AROUND 
Le EDGE OF 1 32 IN. PROJECTION 
: HANDLE 
| PART 23 1—REQ'E 
D-O--24 
5/16 DRILL . x 
(4 HOLES) 
Ye IN. 1% IN. 
3% IN 
BRACKET 
PART 9 1—REQ’D 
No. Name Qty. Description 
1 Set Screw 1 6—32 X 3%” Lg. Soc. Hd. 
2. Adj. Pin Collar 1 Steel 
3 Bushing 1 %”O.D. X $s” 1.0.x 1” bg. Boston Bush 
4 Set Sc. Collar 1 Boston No. SC 50 2” 1.D. K 1” O.D. 
5 Stud & Nut 1 12—24 XK 5%” Lg. Stud & Hex. Nut 
6 Adjustable Stop 1 Steel 
7 Pinion 1 Boston No. GS 55 Drown Pin. Wire 
8 Hex. Hd. Cap Se. 2 %"—20 X 3%,” Lg. Hex. Hd. Cap Screw 
9 Bracket 1 4” Steel Plate 
10 Rack 1 Boston No. L505 Steel Rack 
11 Gear Housing 1 Steel 
12. Universal Jo.nt 1 Boston No. J62B 7” Bore 
13. Set Screw 4 6—32 X Ve” lg. Soc. Hd. 
14 Control Shaft 1 #5” Dia. X Length Req'd. Steel 
15 Mounting PI. 1 Steel Ye” PI. 
16 Set Screw 1 Y%"—20 K 14%” Lg. Soc. Hd. 
17 Bearing 1 Boston—Bronz Brg. No. B-812-4 
18 Dial 1 Mild Steel or Stainless Steel 
19 Indicator 1 Steel 
20 Ball 1 4%” Dia. Hard Steel 
21° Spring 1 gy” Dia. X Length for Press. Desu. 
22 Set Screw 1 10—32 XK 3%” Lg. Soc. Hd. 
23 Handle 1 Steel 
NOTE: 


Items 3, 4, 7, 10, 12, and 17 all purchased from Boston Gear. 

Use plain and lock washers as shown. 

Dial can be made of either stainless steel or mild steel crome plated afte 
machining. 

Fill figures and scale with black paint. Paint indicator black. 








FIG. 1. Detailed drawings of the pump control parts. (Additional drawings on page C-42.) 
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FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 
Low Air Pressure Oil Burners 

Rotary Oi! Burners 

Industrial Gas Burners 

Combination Gas and Oil Burners 
Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly sent you 
upon request. 


Established 
1912 


Incorporated 
1917 





NATIONAL AIROIL 
BURNER COMPANY, INC. 


1259 East Sedgley Ave., Philadelphia 34, Pa. 
Southwestern Div: 2512 So. Blvd., Houston 6, Tex. 











TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 





SKINNER-SEAL PIPE LINE CLAMP " for 
long splits and bad corrosion leaks. 


In stock —all supply stores 


M.B. SKINNER COMPANY 





SOUTH BEND 21, INDIANA, U.S.A. 
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FIG. 3. (Continued from last page.) 
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PRINCIPAL DATA 
400,000 pounds per hour capacity. 
Fusion welded steam and water 
meee Se ee drums designed for 700 Ibs. s.w.P. 
6'-6" DIAMETER x 37'-0'' LONG STEAM DRUM BEING S h + d li O° 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. uperheater delivers steam at /50°F. 
total temperature. 
Voot Vogt builds a complete line of bent Water cooled furnace. 
0% tube steam generators designed to burn solid, : : 
FOR ILERS liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 
erating conditions. Write for bulletins. 
HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va, 
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WORLD’S LARGEST Orthoflow takes shap2. This Orthoflow fluid 
catalytic cracker is well underway at the Philadelphia refinery -of 
The Atlantic Refining Company. The unit, und<r construction by 
The M. W. Kellogg Company, will have a total reactor throughput 


Standard Indiana Reports 
New Type Grease 


A new type grease has been pro- 
duced by Standard Oil Company (In- 
diana), according to Joseph K. Roberts, 
general manager of research and devel- 
opment. 

Roberts said the grease was devel- 
oped for the U. S. Air Forces under 
contract and with the cooperation of 
the Materials Laboratory, Wright Air 
Development Center, Air Research and 
Development Command. It will lubri- 
cate bearings at high temperatures for 
much longer than any previous grease 
known, he reported. 

Standard’s grease has passed tests of 
well over 500 hours at 450 F, he noted, 
and it can go up to 600 deg for short 
periods of time. 

Standard’s new grease also lubricates 
at temperatures as low as 40 deg below 
zero, according to Roberts. The wide 
temperature range of the new grease, 
he said, makes it suitable for most op- 
erating conditions encountered by 
modern military aircraft bearings, as 
well as for special industrial uses. 

Standard’s scientists are continuing 
to explore for further improvements 
which will make it possible for bear- 
ings to operate under an even wider 
temperature range. For example, one 
experimental grease is now being tested 
from 65 deg below zero (the AF re- 
quirement) up to 450 deg above zero. 

The new grease, made by thickening 
silicone oil with aryl-substituted ureas, 
has been named Supermil ASU. 

Silicone oil, developed in the last few 
years, is stable and possesses the re- 
quired liquid range and high boiling 
point necessary for use in application. 
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World’s Largest Houdriflow 
Cat Cracking Unit Dedicated 


The world’s largest Houdriflow cata- 
lytic cracking unit was officially dedi- 
cated at Texas City, Texas, by Texas 
City Refining, Inc. W. H. Fetter, Texas 
City Refining’s vice president and gen- 
eral manager, said the new unit is un- 
dergoing its final shake-down and is 
expected to reach full capacity produc- 
tion soon. It will have a 19,000 bbl-per- 
day capacity. 


Fetter said the new Houdriflow unit 
will give the plant a wider range of 
products and more versatility in its op- 
eration than previously. Its principal 
output will be components of high oc- 
tane gasoline and domestic furnace oil 
derived from low value residum. Basic 
design was done by Houdry. 





ASTM Symposium Out 





of 45,000-bbl per day. It is one of 11 new Orthoflow models that 


has designed ‘since 1951. Also underway at Atlantic's 
Philadelphia refinery is a large new alkylation plant which incor- 
porates the Kellogg cascade reactor. 


Analytical applications of mass spec- 
trometry are discussed in a Symposium 
on Chemical Analysis of Inorganic 
Solids by Means of the Mass Spectrom. 
eter, sponsored by ASTM Committee 
E-2, and presented at the 54th annual 
meeting of the American Society for 


Testing Materials at 


Atlantic City, 


New Jersey, in 1951. Three papers and 
a general discussion cover the special 
problems of spectrometer design and 
techniques required for analysis of in- 
organic solids, and present the results 
obtained in various specific applica- 


tions. This book is well illustrated. 


Copies of this symposium can be 
obtained from Headquarters of the 
American Society for Testing Mate- 
rials, 1916 Race Street, Philadelphia 3, 


Pennsylvania, at $1.25 each. 





NITROGEN division officials of Allied Chemical and Dye Corporation inspect 
Molecular “Mobile” used as dedication symbol at formal opening of division’s 


new organic research and development laboratory in Hopewell, Virginia, October 


13. Left to right: Dr. C. S. Fazel, vice president; Dr. M. F. Fogler, executive 
vice president; Hugo Riemer, president; and F. O. Agel, director 


of development—Organic. 
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FIRST commercial fluid coking unit of 
this type in the world will be built by Car- 
ter Oil Company in Billings, Montana. 
Construction, to be done by Fluor, will 
begin in the Spring. 


Carter Oil to Build 
New Fluid Coking Unit 


Carter Oil Company will build a new 
fluid coking unit, first commercial in- 
stallation of its kind in the world, in 
Billings, Montana, it was announced 
recently. Actual construction, engineer- 
ing, and procurement, will be done by 
Fluor Corporation, Ltd., of Los An- 
geles, and building will begin next 
spring. 

Fluid coker is the first step in an ex- 
tensive expansion at the refinery, ac- 
cording to I. J. Staid, manager of 
manufacturing for Carter. 

A 120-ft tower with stairways lead- 
ing to the nine platform floors, will 
dominate the coking unit. The Carter 
unit probably will be completed by 
Fluor and ready for operation by 
October of 1954. 


ISA Plans Congress 


A special meeting for the discussion 
of initial plans for the First Interna- 
tional Instrument Congress and Expo- 
sition was held recently at The Engi- 
neers’ Club, in Philadelphia. The meet- 
ing was arranged by Richard Rimbach, 
managing director for the Congress and 
Exposition, and was attended by repre- 
sentatives of the city of Philadelphia, 
the Hotel Management Association, 
Convention Hall management, and 
other interested persons who will work 
with the managing director to make the 
meeting a success. 

The First International Instrument 
Congress and Exposition is scheduled 
for September 13 to 24, 1954. Original 


floor plan in Philadelphia’s Commercial 


Museum and Auditorium, provides for 
a total of 626 booths, of which 502 
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had been reserved by 262 exhibitors at 
the time of this meeting. A supplemen- 
tary plan provides for an additional 
120 booths. 


API Compounds Available 


Compounds listed below are newly 
available American Petroleum Institute 
Standard samples as of October 1, 
1953. 

A list of the 218 compounds now 
available may be obtained from Carne- 
gie Institute of Technology, Attention 
Frederick D. Rossini, Petroleum Re- 
search Laboratory, Pittsburgh 13, 
Pennsylvania. Payment should be made 
in advance. 











Compound : 
Amount Vol. Price 
Sample For- _ 0 r per 
number! mula Name impurity? unit® unit 
mole ml 


percent (liq) 
(0.20+0.15)* 5 $50.00 


0.40+0.25 5 50.00 
0.030.03 5 650.00 


1032-58 C7Hu 3-Methyl-cis-3- 
hexene : 
1033-5S C7Hi4 2,3-Dimethyl-2- 


pentene 
1034-58 Ci2His 1,3,5-Triethyl- 
benzene 





1 Designation “-5S" following the sample number indicates 
a sample of 5 ml sealed ‘in vacuum” in a special Pyrex glass 
ampoule with internal “break off’ tip. 

2? Purity has been evaluated from measurements of freezing 
points in accordance with the method and procedure of the 
American Petroleum Institute Research Project 6, as des- 
cribed in J. Research Natl. Bur. Standards 35, 355 (1945), 
and Anal. Chem. 20, 410 (1948), unless otherwise noted. 

3 Tolerance approximately +10 per cent. 

4 Estimated by analogy with isomers subjected to similar 
purification. 





Also available are the following new 
API samples of organic compounds as 
of October 1. These samples were puri- 
fied by the API Research Project 48A 
at the U. S. Bureau of Mines, Laramie, 
Wyoming. 











Compound 
———_——-—-----—- Amount Vol. Price 
Sample For- of per per 
number! mula Name impurity unit? unit 


mole ml 
percent (liq) 
0.04+0.01 5 $50.00 


0.07+0.07 5 50.00 


21-5S CsHuS 4-Thiaheptane 
(n-Propy] sulfide) 
22-58 Cs3HsS_ 1-Propanethiol 
(n-Propyl mer- 
captan) 
23-5S CsHeS Benzenethiol 
(Thiophenol) 
24-5S CsHio-S 2-Methyl-1-pro- 
panethiol (Iso- 
butyl mercaptan) 
Methanethiol 0.06+0.06 5 50.00 
(Methyl! mercaptan) 


0.02+0.02 5 50.00 
0.0140.01 5 50.00 


25-58 CHS 





1 Designation ‘‘-5S” following the sample number indicates 
a sample of 5ml (liquid) sealed “in vacuum” in a special 
Pyrex glass ampoule with internal “‘break-off” tip. 

2 Tolerance approximately+10 per cent. 








Stanolind Oil and Gas May 
Buy Carthage Synthesis Plant 


Guy George Gabrielson, president 
of Carthage Hydrocol, Inc., an- 
nounced that Stanolind Oil and Gas 
Company had signed an agreement 
with the Reconstruction Finance Cor- 
poration that may possibly lead to 
Stanolind’s acquisition of the gas syn- 
thesis plant of Carthage Hydrocol, Inc., 
at Brownsville, Texas. 

Gabrielson said arrangements pro- 
vide that Stanolind will have an op- 
portunity to make whatever examina- 
tions and investigations its deems neces- 
sary in connection with the Carthage 
plant. If, on the basis of these studies, 
Stanolind decides it wants to acquire 
the property, the arrangement signed 





WEWS 


with the Reconstruction Finance Cor- 
poration provides that Stanolind will 
acquire the stock and assume the obli- 
gations of Carthage Hydrocol, Inc. 


UOP To Build New 
Cat Manufacturing Plant 


David W. Harris, president of Uni 
versal Oil Products Company, turned 
the first spadeful of earth recently, 
signalling the beginning of construction 
on a new UOP catalyst manufacturing 
plant in McCook, Illinois, near the 
company’s research and development 
laboratories. 

The new facility, the fourth fo 
manufacturing UOP’s Platforming cat 
alyst, will cover about three acres. It 
will be situated along U. S. Highway 
66, about 25 miles southwest of Chi- 
cago’s Loop. 

Production at the new plant is ex 
pected to begin next summer. 

Coincidental with breaking ground 
for the new plant, Harris announced 
that processing facilities at the Shreve 
port plant are being expanded to in: 
crease capacity. Construction work is 











expected to be completed April 1. 








To obtain more information on products advertised see page E-29 





GLASSES & GASKETS 





ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 




















The Oil Industry’s 
' Oldest 


Engineering Publication 


It’s The Petroleum Engineer, read and 
relied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Combined Edition’s all-industry cover- 
age are prepared especially for operat- 
ing men. 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 years for 
either Drilling and Producing, Oil and 
Gas Pipelining or Refining and Petro- 
chemical. Combined Edition rates are 
$5 a year or $10 for 3 years. 


The Petroleum 
LamGineer 


P. O. BOX 1589 DALLAS 1, TEXAS 
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OPERATING units of International Refineries, Inc., were dedicated recently at Wrenshall, Minnesota. 


Minnesota Refinery Open 


International Refineries, Inc., the 
Upper Midwest’s newest and most 
modern oil refinery situated at Wren- 
shall, Minnesota, just south of Duluth, 
was dedicated by C. Elmer Anderson, 
Governor of Minnestota as a “major 
development in Minnesota’s continuing 
economic growth.” 

Dr. Leonard Carlsmith, Standard Oil 
Development Company, New York, 
said the $7,000,000 refinery is one of 
the two most modern in the country. 
His firm, an affiliate of Standard Oil of 
New Jersey, licensed its refining patents 
to International. 

The refinery, with a daily capacity of 
11,500 bbl, gets its crude from the In- 
terprovincial pipe line which passes 
through Wrenshall on the way from 
Alberta, Canada, to its lake terminal 
at Superior, Wisconsin. Wrenshall is 
about 15 miles southwest of Duluth. 

Distillation, catalytic cracking and 
polymerization are combined into one 
unit at the plant. In other refineries, 
these are three separate operations that 
involve more area and higher operating 
costs. Engineers guide the operation of 
these three stages from the control 
panel, which is a graphic flow chart of 
the entire process with 90 controls and 
gages set in at their appropriate places. 


First Portable Gas Plants 
Are Set for Canada 


The first portable gas processing 
plants ever to be constructed in western 
Canada will be built within the next 
few months by Canadian Palmer Sten- 
del Oil Corporation as a result of agree- 
ments entered into with California 
Standard, a subsidiary of Standard Oil 
of California, Canadian Gulf, a sub- 
sidiary of Gulf Oil Corporation, and 
others. Financing related to the project, 
estimated at approximately $1,000,000, 
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is being arranged with The Chase Na- 
tional Bank and Consolidated Copper- 
mines Corporation. 

Agreement with California Standard 
paves the way for the construction of 
a portable plant on the Acheson field 
near Edmonton, Alberta, and that with 
Canadian Gulf Oil, a plant on its prop- 
erty at Big Valley, between Edmonton 
and Calgary. It is planned to have this 
plant in operation within six months 
and the Acheson plant by next June. 


Houdry to Handle Oxidation 
Catalyst Units Application 


Houdry Process Corporation is 
handling the refinery applications of 
the catalytic oxidation units manufac- 
tured by Oxy-Catalyst, Inc., of Wayne, 
Pennsylvania. 

Houdry Process Corporation is pro- 
moting the use of this catalyst in the 
petroleum industry for the recovery of 
heat from waste cracking gases, and 
the abatement of smog and other nuis- 
ances resulting from objectionable re- 
finery fumes. The oxidation catalyst 
has been employed successfully for the 
recovery of heat from waste gases 
formed during cat-cracking operations 
at Sun Oil Company’s Marcus Hook 
refinery. 


Petroleos Mexicanos Will 
Build Its First Cat Cracker 


Petroleos Mexicanos has let con- 
tract for the modernization and ex- 
pansion of its Minatitlan refinery. 
Scope of the work includes a topping 
unit, feed preparation, TCC catalytic 
cracking unit, fractionation, gas con- 
centration, polymerization unit, and 
off-site facilities. 

This is the first cat cracker unit to be 
installed by Petroleos Mexicanos, who 
have granted contract to The Fluor 
Corporation of Los Angeles. 


ASLE Group Moves 


The American Society of Lubrica- 
tion Engineers has announced its new 
headquarters at 84 East Randolph 
Street, Chicago, Illinois, in the Western 
Society of Engineers Building. In addi- 
tion to.this central location, a spokes- 
man reported, the society will have 
available the facilities of the largest 
technical and scientific library in the 
world—the John Crerar Library. 


Second Safety Record 
At Adams Terminal Facilities 


The 447 employees of the Adams 
Terminal facilities at Pasadena, Texas, 
operated by Phillips Chemical Conm- 
pany, recently completed one full year 
of working time as well as one million 
man-hours of work with no time lost 
due to a disabling injury. This is the 
third time that employees have com- 
pleted a year without a lost time acci- 
dent since the facilities went into op- 
eration in 1948, when the terminal site 
was acquired by Phillips. 


Continuous Coking Unit 
Design Now Available 


Blaw-Knox Company of Pittsburgh, 
through its chemical plants division, of- 
fers to petroleum refiners the design 
and construction of continuous coking 
units, by arrangement with Standard 
Oil Development Company, owners of 
the fluid-coking process. 

The process is designed to convert 
heavy fuel oils or residues into more 
valuable materials. Any reduced crude 
or pitch that can be pumped may be 
charged to the unit. Much of the prod- 
uct is suitable for cracking to form 
motor fuel. Coke residue is produced 
in small particles, and is handled as 4 
fluidized solid. Operation is continuous, 
without periodic decoking. 
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» J. D. Walk, technical director, Pan- 


Am Southern Corporation’s El Dorado 
refinery, Was named manager of tech- 
nical service in the general office manu- 
facturing department. He will report to 


‘Dr. J. W. Bertetti, general manager of 


manufacturing. 

C. W. Peters, on leave for the past 
year with the Petroleum Administra- 
tion for Defense, will return to Pan- 
Am and has been appointed eco- 
nomics director—Destrehan refinery. 
He will report to H. A. Heiss, manager 
—Destrehan refinery. 

While in Washington, Peters served 
as refining specialist, refining division 
of PAD and worked in that organiza- 
tion’s aviation gasoline program. 

0. A. Fuchs, assistant superintend- 
ent—process, El Dorado, succeeds 
Walk as technical director. Fuchs will 
report to H. K. Wheeler, assistant 
manager at El Dorado. 

C. M. Durham, assistant superin- 
tendent—utilities, El Dorado, was pro- 
moted to superintendent—process, and 
will report to M. J. Brown, assistant 
manager, El Dorado refinery. 

E. S. Chelchowski, senior staff engi- 
neer—New Orleans, was appointed as- 
sistant superintendent — process, El 
Dorado and will report to Durham. 

R. F. Provine, assistant unit fore- 
man—El Dorado, was appointed unit 
foreman—hydroformer, and will re- 
port to Durham and Chelchowski. 





Engene J. Haug 


> Eugene J. Haug has joined the staff 
of the American Petroleum Institute as 
engineer in the Division of Refining. 
His work will be concerned primarily 
with projects of the Committee on Re- 
finery Equipment. Haug, for the past 
two years, has been in business for him- 
self designing specialty equipment for 
use in catalytic cracking operations. 

He is a graduate of Villanova Col- 
lege, with a BS in mechanical engi- 
neering. 

In 1934-36 he worked for Chemical 
Construction Company on the design 
of acid-sludge disposal plants. He 
served from 1936-41 in the drafting 
toom of a major oil company on the 
design of refinery layouts and other re- 
finery engineering problems. In the 
Period 1941-46 he was associated with 
Gielow, Inc., and Dekom Shipbuilding 
Corporation. During 1946-1950 he was 
project engineer and project manager 
for Arthur G. McKee Company. In 
1951 Haug joined the staff of The 
Lummus Company. 


REFINING AND 


PETROCHEMICAL 


PERSONALS 





> J. W. Arkis has been named group 
leader in the Wood River, Illinois, 
laboratory of Standard Oil Company. 
He will supervise technical service in 
connection with manufacturing heavy 
oils, additives, and chemicals. Arkis 
has been a project chemical engineer at 
Standard’s Whiting, Indiana, research 
laboratories since joining the company 
in 1946. He is a graduate of the Uni- 
versity of Illinois. 


> Robert C. Hadden has been pro- 
moted to the newly-created position of 
assistant manager of the crude oil, oil 
and products department of Tide Water 
Associated Oil Company’s western di- 
vision, it was announced by Lloyd F. 
Bayer, vice president of the company. 

Hadden, who has been operating as- 
sistant of the same department, will 
operate from the company’s San Fran- 
cisco headquarters. A graduate of Oc- 
cidental College, Los Angeles, Hadden 
served in World War II in the European 
Theatre as an air force pilot. 


> Bruce B. Farrington, California Re- 
search Corporation, has been nanied 
recipient of the National Lubricating 
Grease Institute’s first annual award 
for the outstanding contribution to the 
lubricating grease industry. Farring- 
ton, administrative assistant to the 
manager of petroleum products re- 
search at Cal Research, subsidiary of 
Standard Oil Company of California, 
was honored for his electron micro- 
scope investigations into the real struc- 
ture of lubricating grease. 


> Harold G. Mangelsdorf, manager of 
East Coast manufacturing operations 
has been appointed general manager of 
the manufacturing department, it was 
announced by Stanley C. Hope, presi- 
dent, Esso Standard Oil Company. He 
succeeds William Naden, director and 
vice president, who was designated pri- 
mary contact director for the manufac- 
turing department. 

Mangelsdorf is a graduate of Kansas 
State College and took a master’s de- 
gree in fuel and gas engineering from 
the Massachusetts Institute of Tech- 
nology. He joined the company in 
1934. 


> J. A. Dinwiddie, Humble Oil and 
Refining Company, has been promoted 
to research specialist in research and 
development division, Baytown, Texas. 
He will be engaged in research directed 
to the development of new or improved 
catalysts, fundamental studies of cata- 
lytic chemistry, and consultations on 
catalyst problems. 

E. O. McBride has been promoted to 
technical specialist in technical service 
division. His activities will be primarily 
in the fields of process designs for new 
installations and following their initial 
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operations in the refinery. F. H. Field 
has been promoted to senior research 
chemist in research and development 
division. 


> Members elected at the annual meet 
ing to serve on the API General Com- 
mittee of the Division of Refining for 
1954 are: 

Gale L. Adams, General Petroleum; W 
R. Argyle, Sinclair; Fred B. Behrens, Wil 
shire Oil; M. S. Beringer, British Ameri 
can; Ralph Booker, National Cooperative 
Refinery; James T-B. Bowles, Crown Cen 
tral; Harry A. Brown, Frontier Refining; 
George H. Burruss, Anderson-Prichard; 
W. J. Carthaus, D2ep Rock; H. S. Chase, 
Tide Water; G. A. Davidson, Standard 
California; C. E. Davis, Shell, David E 
Day, Richfield. 

Roy J. Diwoky, Pan-Am; George S 
Dunham, Socony-Vacuum; E. E. Ebner, 
Quaker State; A. G. Farquharson, Mc 
Coll-Frontenac; H. W. Ferguson, Hum 
ble; Max M. Fisher, Aurora Gasoline; M 
Halpern, Texaco; T. A. Helling, El 
Dorado Refining; H. Y. Hyd:2, Tide 
Water; K. E. Kingman, Union of Cal.; 
J. A. LaFortune, Warren; J. Porter Lang- 
fitt, Pure; Harry A. Logan, Jr., United 
Refining; R. E. Luton, Ohio Oil; George 
L. Macpherson, Imperial Oil Ltd.; H. W 
Manley, Sunray; F. L. Martin, Suntid2 Re- 
fining; G. L. Mateer, Cities S2rvice Re 
search. 

E. B. McConnell, Standard Ohio; F. W 
McCurry, Derby; L. W. Moore, Pan- 
American Refining; Donald M. Morrison, 
Shell; William Naden, Esso Standard; 
Glenn E. Nielson, Husky; Harold G. Os- 
born, Continental; H. M. Paulsen, Bank- 
line; Max G. Paulus, Standard Indiana; 
John S. Pfarr, Leonard Refineries; W. 
Harold Rea, Canadian Oil; L. W. Robbie, 
Republic Oil; J. B. Rogerson, Lion; J. I 
Sewell, Taylor Oil and Gas; Henry Sonne- 
born III, L. Sonneborn Sons; W. F. Stroud, 
Atlantic Refining; C. L. Suhr, Pennzoil; 
T. J. Sullivan, Gulf; C. C. Tate, Phillips; 
C. H. Thaver, Sun; R. L. Tollett, Cosden; 
J. W. Vaiden, Skelly, and John S. Wertz, 
Vickers Petroleum. 


> LeRoy Alton Bromley, associate pro- 
fessor of chemical engineering, Univer- 
sity of California, Berkeley, has been 
granted the American Institute of 
Chemical Engineers’ annual Junior 
Member Award. The award, which is 
granted for the papers judged most out- 
standing of those published in Chemi- 
cal Engineering Progress the major 
publication of the A.I.Ch.E., for the 
three-year period 1950-1952 by a 
Junior member, will be presented at 
the Awards Banquet at the Annual 
Meeting of the Institute, to be held in 
St. Louis, Missouri, from December 
13 to 16. 

The papers for which Dr. Bromley 
received this recognition are “Heat 
Transfer in Stable Film Boiling,” pub- 
lished in May, 1950, and “Pressure 
Drops for High Vacuum Flow of Air 
Through Annular Sections,” published 
with C. R. Alancraig in July, 1952. 
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Outstanding Consultant to Do Articles on | 
Refining and Petrochemical Advances 


The name and works of Benja- 
min T. Brooks are known wherever 
hydrocarbons are known. And if 
there were such an office as Dean 
of Petroleum Technologists without 
doubt Brooks would be one of the 
very few who would be considered 
seriously for the honor. For he has 
been in on the development of re- 
fining technology and allied matters 
since refining technology was born 
—and before. His experience and 
training in the field of hydrocarbons 
began “back when” an engineer, a 
college man, was considered a nuis- 
ance and a threat to the work of 
“practical” men who ran the indus- 
try, ran it by rule of thumb. 

Brooks was a seasoned veteran 
in the petroleum industry when oil 
men could be heard to complain 
“Trouble with this here industry is 
there’s too many engineers in it.” 
And since those earliest days he has 
remained as one of the very fore- 
most leaders, respected and referred 
to and consulted when the prob- 
lems are tough and the need for 
the thinking of the best technical 
brains has been increasingly great. 

To survey the past accomplish- 
ments, the present stage of develop- 
ments, and future trends in refining 
and petrochemical technology, Dr. 
Brooks is doing a series for The 
Petroleum Engineer. This series 
will begin in the January, 1954, 
issue of The Refining and Petro- 
chemical Edition. 

This group of articles will cover 
the progress and development of 
refining technology and of the syn- 
thesis and manufacture of petro- 
chemicals in a long list of products. 
This petrochemical tide of advance- 
ment is probably the most pheno- 
menal development in the history 
of the chemical industry. For the 
first time petroleum refineries have 
departed importantly from their 
conventiénal products manufacture 
to embark on purely chemical syn- 
theses and with signal results. 

Dr. Brooks is internationally 
known for his leadership in many 
important process advances in the 
petroleum and chemical industries; 
he has written more than 50 tech- 
nical articles in these fields, now a 
part of the permanent literature. As 
far back as 1922 he wrote “Chem- 
istry of Non-Benzenoid Hydrocar- 
bons”, a pioneer volume that has 
been revised and brought up to date 
in the second edition, 1950. He is 
American Editor of the monumen- 
tal four-volume work, “Science of 
Petroleum” published by Oxford 
University Press. 

Currently he is author of “The 
Chemistry of Petroleum Hydro- 
carbons”, now in press, along with 
C. E. Boord, Louis Schmerling and 





Benjamin T. Brooks 


S. S. Kurtz as co-authors, a volume 
that will be one of the Inner Circle 
of the literature on petroleum and 
petrochemical technology. 

While engaged on these labors 
Brooks has been chairman for two 
years of National Research Coun- 
cil’s Petroleum Research Commit- 
tee; has been retained for long 
periods as consultant by Anglo- 
Iranian Oil Company, Arthur D. 
Little, Inc., Universal Oil Products 
Company, and Standard Oil Devel- 
opment Company. His foreign ex- 
perience includes that of special ad- 
visor on petroleum matters to the 
Venezuelan government. The U. S. 
State Department in 1942 selected 
him as special representative to 
Mexico in working out the settle- 
ment of the cantankerous oil prop- 
erties expropriation dispute with 
the Mexican Government. 

In another phase of his broad ex- 
perience in the industry, Dr. Brooks 
has completed and has had issued 
some 50 patents dealing with petro- 
leum chemical processes, refining 
and synthetic developments. Simi- 
larly he has served as expert in 
patent cases before the courts in 
matters involving Shell Oil Com- 
pany, The Texas Company, Sun 
Oil Company, U. S. Industrial 
Chemical Company, and others. He 
is a member of all the societies that 
are interested in his fields, Ameri- 
can Chemical, Institute of Petro- 
leum Technologists (London), 
American Association for the Ad- 
vancement of Science, and Ameri- 
can Institute of Chemical Engineers. 
He is trustee of the Chemists’ Club, 
New York, was a major in the 
Chemical Warfare Service Reserve 
for many years, and has been 
elected to such honorary societies 
as Phi Beta Kappa and Sigma Xi. 

This series of articles, although 
condensed in length, will be the 
most comprehensive and authorita- 
tive presentation of these subjects 
yet given to the industry. 
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> R. M. Cash, general superintendent 
of the Standard Oil Company (Indiana) 
Sugar Creek, Missouri, refinery, will be. 
come manager of the operations and 
cost control division in the manufac. 
turing department general office at Chi. 
cago, Illinois, replacing F. Cushing 
Smith, who will be transferred to the 
Whiting, Indiana, refinery as genera] 
foreman, in the light oils division op 
special assignment. 

P. C. Livesay, manager of the pro. 
jects, capital expenditures, and miscel. 
laneous contracts division in the manu- 
facturing department general office at 
Chicago, will succeed Cash at the Sugar 
Creek refinery. Charles F. Smith, as. 
sistant general superintendent of the 
Whiting refinery, will replace Livesay 
in the Chicago office. 

Appointment was also announced of 
Dr. R. N. Giles, director of technica] 
service in the research department gen- 
eral office at Chicago, as general super- 
intendent of Standard’s newest refinery, 
now under construction at Mandan, 
North Dakota. 

William L. Webb, administrative di- 
rector of the Whiting research labora- 
tories, will succeed Dr. Giles. Dr. C.R, 
Harte, superintendent of technical serv- 
ice at Whiting, has been appointed to 
the new position of technical service 
coordinator in the research devartment 
general office at Chicago. 

R. F. Baldaste, assistant administra- 
tive director, will be advanced to ad- 
ministrative director of the Whiting 
research laboratories, and W. F. Mee: 
han, assistant superintendent of tech- 
nical service, will be promoted to 
superintendent. R. C. Mallatt, chief 
chemist, will become assistant superin- 
tendent of technical service, and Walter 
V. Cropper, assistant chief chemist, 
will be advanced to chief chemist by 
Standard. 


> Alexander T. Shulgin, formerly a 
member of the Biochemistry Depart- 
ment of the University of California at 
Berkeley, becomes director of the 
Radiochemical Division, BIO-RAD 
Laboratories, Berkeley, California. 
Prior to his faculty position at the Uni- 
versity, he attended Harvard Univer- 
sity and also the University of Cali- 
fornia. 


> Herbert C. Thober, chief chemical 
engineer for the Sun Oil Company in 
Toledo, was elected president of the 
Toledo Society of Chemical Engineers 
to serve for the year 1954. The Society 
also voted to assist the University of 
Toledo in the training of chemical en- 
gineering students for industries 10 
which they are most needed. 

Named to serve with Thober were 
Kenneth Meiser, Barrett Company, 
vice president; and Lawrence Larsen, 
Sun Oil, secretary-treasurer. Elected to 
the Executive Committee were Walter 
Burg, University of Toledo; George Ir- 
win, Surface Combustion Company, 
A. W. Kassay, Barrett Company; Wik 
liam Williams, Maumee Development 
Company; R. R. Beckham, Libbey- 
Owens-Ford Glass Company; and 
Joseph R. Scalzo, Sun Oil Company. 
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Laip end to end, the pipe lines of Aur products pump stations, at Copan, 


Oklahoma would reach out 33,856 
miles, nearly 1.3 times around the 
world, enough pipe mileage to make 
Oklahoma the nation’s second-ranked 
state in crude pipe line miles, fourth in 
products lines, and sixth in natural gas 
gathering and transmission lines. 

Not long after the discovery of oil 
in Indian Territory, the pipe line made 
its inevitable appearance, and by 1903, 
the first crude transmission line was on 
its way. In a period of 50 some years, 
the state has become a_ veritable 
“spiderweb” of pipe lines. 

The early boom days of the state’s 
budding oil industry was accompanied 
by a rapid growth of gathering sys- 
tems and short trunk lines. By the time 
the third decade of the 19th century 
was well underway, long interstate 
trunk lines were carrying oil from the 
Mid-Continent area, many of them 
with their origins in Oklahoma. 

Natural gas pipe line activity had its 
founding shortly before World War I 
and in the early 1930’s, when several 
transcontinental gas lines were built 
across the state’s Panhandle area. Lines 
designed exclusively for the transpor- 
tation of petroleum products also ap- 
peared in the °30’s. 

Today, the state’s pipe line network 
includes 9135 miles of crude main 
lines, 9438 miles of crude gathering 
lines, 1102 miles of products lines, 
5380 miles of natural gas transmission 
lines, 2531 miles of gas gathering lines, 
and 6270 miles of gas distribution lines 
and other facilities for a grand total of 
33,856 miles. Only one other state ex- 
ceeds Oklahoma—its vast neighbor to 
the south. 


Crude Lines 


In 1904, Prairie Oil and Gas Com- 
pany built the first oil trunk pipe line 
in the territory of Oklahoma. The 
Prairie company was a predecessor of 
the Sinclair Pipe Line Company. In 50 
years, the Sinclair system in Oklahoma 
a grown to 2477 miles, of which 
880 are over 6-in. diameter. Nine main 
crude trunk line pump stations and 37 
gathering system stations are now op- 
trated by Sinclair in Oklahoma. 

Sinclair also operates 273 miles of 
Products line in Oklahoma and has 
‘Editor, Oil and Gas Pipelining. 


Drumwright, Stratford, and Thacker- 
ville. 

Reaching northeastward out of 
Cushing is Sinclair’s new “Big Inch” 
crude line, consisting of 670 miles of 
22 and 24-in. pipe to Chicago. Seven 
ultramodern electric pump stations, of 
which Cushing is the origin station, are 
situated on the line. A microwave sys- 
tem, considered the largest in the pe- 
troleum industry, guides the steady 
stream of oil along its course in the 
state. Voice, teletype, telemetering, and 
control are utilized on the microwave 
channels. 

In 1909, the Oklahoma Pipe Line 
Company was incorporated and began 
construction of a line from the Glenn 
pool area near Tulsa to the Oklahoma- 
Arkansas state line to connect with the 
Prairie pipe line through Arkansas to 
Standard Oil Company of Louisiana’s 
line for the purpose of moving crude 
to a new Baton Rouge refinery. 

During its first 20 years of life, Ok- 
lahoma Pipe Line functioned to move 
Oklahoma, Texas, and Kansas crude 
to Baton Rouge. By 1930, the trend 
was to move Oklahoma crude to the 
northeast and the system revised its 
movements to accommodate the new 
flow pattern. 

Oklahoma Pipe Line was one of the 
first companies to experiment with 
aerial pipe line patrol. A chartered 
plane from Tulsa was used to locate 
a leak in the rugged mountain area be- 
tween Red Oak and Kinta stations. 
The plane located the leak and deliv- 
ered a message to Kinta station within 
two hours after departure, saving an 
estimated 8 to 10 hours had a land 
party been used to find the leak. 

After 35 years, the name of the com- 
pany was changed to Interstate Oil Pipe 
Line Company and operation since that 
date has been carried on by the new 
company. In operation are 1069 miles 
of line, including 775 miles of trunk 
line, and 10 main line pumping sta- 
tions. 

Discovery of oil in the Healdton area 
in 1913 brought about the formation of 
the Magnolia Pipe Line Company of 
Oklahoma and construction of twin 
8-in. lines from the Red River (that 
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connected to the Magnolia system to 
Corsicana and Beaumont, Texas) and 
two 6-in. lines from Addington to 
Healdton. 

Magnolia’s pipe line facilities in 
Oklahoma were greatly enlarged in 
1916 through purchase of the McMan 
Oil Company and Magnolia’s Okla- 
homa pipe line system. Today the com- 
pany operates 616 miles of gathering 
lines, 373 miles of trunk line, and four 
main trunk line pumping stations. 

A strictly Oklahoma operation had 
its beginning September 23, 1914, with 
the incorporation of the Mid-Continent 
Pipe Line Company, which now oper- 
ates 2000 miles of line wholly within 
the state and runs a greater amount of 
oil direct from leases than any other 
pipe line company operating in the 
state. 

Mid-Continent operates 19 pump 
stations totaling 6500 hp, 24 minor 
pump stations, 6000 small pumping 
units, and 3,500,000 bbl of tank capac- 
ity. Many of the pumping stations are 
remotely controlled from the dispatch- 
er’s office in Tulsa or from trunk sta- 
tions along the line. 

Consolidation of three small com- 
panies in 1916 by Harry F. Sinclair re- 
sulted in the forerunner of Service 
Pipe Line Company. Named the Sin- 
clair-Cudahy Pipe Line Company, the 
line consisted of 487 miles and trans- 
ported crude to Cushing and Vinita, 
Oklahoma, and Coffeyville, Kansas, re- 
fineries. 

By 1920, the first line between 
Drumwright and Chicago had been 
built and feeder lines extended to 
Ranger, Texas. The company name was 
changed to Sinclair Pipe Line Com- 
pany and a year later Standard Oil 
Company of Indiana acquired a half- 
interest. 

In 1930, Standard purchased the re- 
maining half interest and the name 
changed to Stanolind Pipe Line Com- 
pany. During World War II, West 
Texas oil began flowing into the Drum- 
wright area and moved northeast 
through lines to Chicago and St. Louis 
areas. 

The name was changed again in 
1950 to Service Pipe Line Company, 
and today 1000 personnel are employed 
in the Tulsa general offices. Service op- 
erates. in Oklahoma 1592 miles of 
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20-IN. LINE under construction in Southern Oklahoma’s Golden Trend area. 


transmission lines, 892 miles of gather- 
ing lines, eight large main line pump 
stations, and 267 field units. 

Across the Boomer state, the com- 
pany has a VHF radio network with 11 
base stations and scores of mobile units. 
Recent modernization projects have in- 
cluded a new electric station at Heald- 
ton and improvement in operations. 

Cities Service Pipe Line Company 
also became active in Oklahoma in 
1916, following chartering of the com- 
pany in August of that year. 

Since its inception, the system has 
grown to 366 miles of trunk line and 
110 miles of gathering line, with six 
pumping stations operating at Beck, 
Blanken, Cimarron, Coates, Lindsay, 
and Ponca City. 

Oil in North Central Oklahoma 
brought about the construction of an- 
other strictly Oklahoma operation, the 
Cimarron Valley Pipe Line Company, 
a wholly owned subsidiary of the 
Champlin Refining Company at Enid. 

The first line was built in 1917 to 
gather crude in the Garber field and 
transport it to the Enid refinery. Later 
extensions were built to the Perry, 
Otoe, Tonkawa, Watchorn, Kendrick, 
Davenport, Seminole, Konawa, Mar- 
shall, Lovell, Edmond, Oklahoma City, 
Ringwood, Hunter, and numerous 
smaller fields. 

Cimarron today operates 612 miles 
of crude lines in Oklahoma, 326 of 
them 6-in. and larger, and has 40 
pumping stations on the line. 

Incorporation of the Marland Pipe 
Line Company in 1923 was the begin- 
ning of another large Oklahome pipe 
line system. The Marland Pipe Line 
Company, built to serve the Marland 
refinery at Ponca City, was renamed 
Continental Pipe Line Company in 
1929, following merger of the Marland 
and Continental oil companies. 

The Continental system today en- 
compasses 549 miles of line and oper- 
ates 25 main pumping stations and 41 
branch stations. A new 12-in. line be- 
tween Oklahoma City and Wichita 
Falls, Texas, has several new features 
incorporated in its design. These in- 
clude a control system designed to 
switch tanks automatically when one 
tank is pumped out, allowing the oper- 
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ator to give his attention to other duties, 
and the use of centrifugal pumps driven 
by high-compression, spark-ignited gas 
engines, with engine speed regulated 
by pressure setting on the pump dis- 
charge. 

Construction of 46 miles of line in 
the Burbank field 30 years ago was the 
beginning of today’s Phillips Pipe Line 
Company. In 1926, the Bartex Pipe 
Line Company was organized as a 
wholly owned subsidiary of the Phillips 
Petroleum Company, and approxi- 
mately 235 miles of oil-gathering lines 
were built by that company and 40 
additional miles purchased from other 
companies. 

Acquisition of the Independent Oil 
and Gas Company in 1930 gave the 
firm, among other facilities, a pipe line 
from the Seminole field to the Okmul- 
gee refinery. In the same year, Phillips 
acquired a gathering system in the 
Oklahoma City field. 

Independent Pipe Line Company 
was incorporated as a wholly owned 
subsidiary in 1933 and pipe line oper- 
ations were consolidated and coordi- 
nated into the new company, including 
the Bartex facilities and numerous new 
properties. In 1934 the company name 
was changed to Standish Pipe Line 
Company, and in 1948, a charter 
amendment changed the name to Phil- 
lips Pipe Line Company. 

At present, Phillips operates 454 
miles of trunk lines and 202 miles of 
gathering lines in Oklahoma. Nearly 
1000 persons are employed at the 
Bartlesville offices in pipe line oper- 
ations. Nine pumping stations are on 
the system lines. 

Carrying crude from the Mid-Con- 
tinent area to Chicago and southeastern 
Illinois areas is the Texas-Empire Pipe 
Line Company, organized in 1928, and 
jointly owned by The Texas Company 
and Empire Gas and Fuel Company. 
Approximately 150 miles of the sys- 
tem’s 1942 miles of trunk lines are in 
Oklahoma. 

The Davon Pipe Line Company, 
which operates a gathering system in 
the South Oklahoma City field, was 
first known as the Globe Pipe Line 
Company, a wholly owned affiliate of 
the Harrell-Davis Oil Company. Thirty 


pumping units, all operating on nat. 
ural gas, and central radio control of 
operations are features of the approxf. 
mately 100-mile Davon system today, 

Twenty-five years of operations jn 
Oklahoma is being celebrated this year 
by Cooperative Refinery Association, 
which has 347 miles of gathering lines 
and 70 miles of trunk line in the north. 
eastern region of the state. 

Other crude lines operating in Okla- 
homa include the Ajax Pipe Line Cor. 
poration, whose line between Glenn 
Pool and Wood River, Illinois, rugs 
through the northeast area of Okla. 
hema; Ashland Oil and Refining Cor. 
poration, which has three pump sta- 
tions and a 40-mile system; Bell Ojj 
and Gas Company, approximately 125 
miles serving its Grandfield refinery; 
Bigheart Pipe Line Corporation, which 
has 250 miles of line in the Osage area, 
and Caney Pipe Line Company, com- 
mon carrier in the northeast part of 
Oklahoma. 

Deep Rock Oil Corporation oper- 
ates approximately 600 miles of line 
and four stations; Ben Franklin Refin- 
ing Company, 202 miles of gathering 
lines serving its Ardmore refinery; 
Globe Pipe Line Company, 10 miles 
of line; Gulf Refining Company has 
approximately 1000 miles in Okla 
homa; Johnson Oil Refining Company, 
gathering lines; Kerr-McGee Oil In- 
dustries, Inc., 35 mile gathering system; 
Pure Transportation Company, ap- 
proximately 100 miles. 

Rock Island Oil and Refining Com- 
pany, Inc., has a 350 mile gathering 
system in central Oklahoma; Shell Pipe 
Line Company operates the Ozark Pipe 
Line System and maintains a vast 
gathering and transmission system in 
Oklahoma; Skelly Oil Company, ap- 
proximately 250 miles gathering sys- 
tem; Sunray Oil Corporation, approxi- 
mately 300 miles gathering and trunk 
lines; Texas Company, approximately 
1000 miles trunk and gathering lines, 
Wheeler Pipe Line Company, two sta- 
tions and small gathering system, and 
Wilcox Oil Company, approximately 
250 miles gathering lines. 


Products Lines 

Although many short pipe lines used 
for carrying gasoline and other petro- 
leum products were in existence in 
Oklahoma prior to 1930, there were no 
long distance products transportation 
lines. Some companies had expert 
mented with products transportation, 
but skepticism prevailed when such 
pipe lines were discussed. 

Organization of the Great Lakes 
Pipe Line Company in 1930 by six 
companies on a joint ownership basis 
was the first step in creating a 1200- 
mile network to transport Mid-Cor- 
tinent area refinery products to major 
markets in the midwest and north cen- 
tral states. 

Within a year after organization was 
completed, gasoline was flowing 
through the lines and by 1933, the sys 
tem was looped and temporary pump- 
ing stations were added. 

Great Lakes operates approximately 
300 miles of line in Oklahoma. 
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Oklahoma 


AERIAL view shows Cities Service Hugoton compressor station in Oklahoma Panhandle. 









has total of 16,200 hp. 


eer 


MANIFOLD at Cushing station on Sinclair’s new “Big Inch” line to Chicago. 


Other major products lines in Okla- 
homa include Champlin’s system from 
Enid north through Kansas, Phillips 
products line in the Panhandle area, 
Sunray, Anderson-Prichard, and the 
new Oklahoma-Mississippi line that 
will carry products to Memphis. 


Natural Gas Lines 


Along with the discovery of oil in 
klahoma, producers found large 


NORTHERN Natural’s Beaver Station, in Oklahoma Panhandle, 





aL 


quantities of natural gas, which proved 
more of a nuisance than a valuable 
product. 

Increased use of gas as a fuel for 
light and heat changed the picture, 
however, and with the new market de- 
mands, pipe lines were constructed ex- 
clusively for the transportation of the 
gas. 

Gas pipe line operations in Okla- 
homa began shortly after the turn of 


THE PETROLEUM ENGINEER, December, 1953 


XUM 


the century. In 1909, Kansas Natural 
Gas Company extended its pipe lines 
to the Vanderpool field just across the 
Kansas-Oklahoma state line and in the 
following year traveled as far south as 
the Hogshooter field near Bartlesville 

In 1922, Kansas Natural, Wichita 
Natural, Wichita Pipeline, Quapaw 
Gas, Kansas City Pipeline, Empire Gas 
and Pipeline, American Pipeline, Cities 
Service Gas Pipeline and numerous 
other companies consolidated to form 
the Empire Natural Gas Company. The 
name was changed to Cities Service 
Gas Company in 1927. 

Cities Service Gas pioneered in the 
construction of large diameter, long 
distance pipe lines when it built a 250 
mile, 20-in. line in the Texas-Oklahoma 
Panhandle area to Wichita, Kansas 
The company also solved one of the 
big problems that plagued earlier gas 
companies—that of obtaining adequat« 
reserves behind its pipe line system. 

The company also pioneered in the 
development of underground storage 
for natural gas. As early as 1929, it 
began underground storage projects 
and has been continually increasing the 
capacity of these reservoirs in sub 
sequent years. Four are now in ope! 
ation and have a combined capacity of 
37 billion cubic feet. 

Eight compressor stations and ap 
proximately 1000 miles of line, nearly 
all of it 6-in. or larger, and a majority 
12-in. or larger, are operated in Ok 
lahoma. 

Another of the early companies to 
operate in Oklahoma was the Lone 
Star Gas Company, which constructed 
a 33-mile line into Cotton County in 
1918, 23 miles of the line on the Okla 
homa side of the Red River. By 192! 
the company had nearly 84 miles of 
line to Oklahoma gas fields. Today the 
company operates 544 miles of trans 
mission line and 185 miles of gathering 
lines. 

Most recent construction was a 20 
in. line into the Golden Trend area of 
Garvin County. Lone Star also has 
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Oklahoma 


PIPE LINE crossing under construction 
on Cimarron River. 





MICROWAVE towers used in pipe line communications 
dot the Oklahoma landscape. 





CITIES SERVICE Gas Company’s Hugoton compressor station 
shows compressor end of 1600-hp units. 


four gasoline plants in the southern 
Oklahoma area. 

Out in the Panhandle area, several 
major natural gas trunklines wend their 
way across Oklahoma. These include 
Panhandle Eastern Pipe Line Com- 
pany, Northern Natural Gas Company, 
Natural Gas Pipeline Company of 
America, Michigan-Wisconsin Pipe 
Line Company, and Colorado Inter- 
state Gas Company. 

Panhandle Eastern was organized in 
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1929 and construction of the 24-in. 
line was completed in 1931, carrying 
gas from the Panhandle area to In- 
diana. 

Northern Natural Gas Company was 
incorporated in 1930 and in 1931 was 
in operation with a 24-in. line from 
the Panhandle area to Nebraska. 

Natural Gas Pipeline Company also 
began operation of a 24-in. line to IIli- 
nots in 1931. In 1946 and 1947, a 26- 
in. parallel line was completed from 





Box Score: 
Oklahoma’s Pipe Lines 
Crude Lines 
Trunklines 9,135 
Gathering 9,438 
Total 18,573 
Products Lines 1,102 
Gas Lines 
Transmission 5,380 
Gathering 2,531 
Other 6,270 
Total 14,181 
Grand Total Miles 33,856 











Hooker field north and a compressor 
station installed at Hooker. 

Newcomer to the area is the Michi- 
gan-Wisconsin Pipe Line Company, 
subsidiary of American Natural Gas 
Company, which completed its system 
in 1949 with a 24 and 22-in. line to 
Wisconsin and Michigan areas. Fifty- 
eight miles of the 24-in. line are in 
Oklahoma. 

Other gas companies in Oklahoma 
include Northern Oklahoma Gas Com- 
pany, organized in 1935 and strictly an 
Oklahoma company, with 347 miles of 
line and 4 compressor stations; Zenith 
Gas System, Inc., in western Okla- 
homa, organized in 1933, approxi 
mately 150 miles line; Consolidated 
Gas Utilities, approximately 1000 
miles; LeFlore County Gas and Elec- 
tric, 84 miles of line; Oklahoma Nat- 
ural Gas Company, the state’s largest 
gas system, with approximately 2500 
miles of transmission line, 3300 miles 
distribution lines, and 19 compressor 
stations; Southwest Natural Gas Com- 
pany, 313 miles line and two compres 
sor stations; State Fuel Supply Com- 
pany, 152 miles transmission lines and 
191 miles service lines; and numerous 
small utility companies. et 
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Acquisition of Underground Gas Storage Rights 


Many problems arise in development of Underground gas storage reservoirs; 
methods for obtaining controls and rights vary with states, unique legal forms needed 


OWNERSHIP of certain rights in 
the reservoir area is necessary to the 
development and use of an _ under- 
ground gas storage reservoir. This 
paper is written for the purpose of in- 
dicating the rights that should be ac- 
quired by an operator seeking to estab- 
ish such a reservoir, and methods used 
in current practice in various parts of 
the country in obtaining them. Legal 
forms unique to underground gas stor- 
age used in the process are mentioned, 
but no recommendations are made as 
to choice or of forms, this being left to 
individual preference which may be 
influenced by state laws, established 
custom in a particular region, or finan- 
cial or other factors. 


Requirements for Control 


Satisfactory control of an under- 
ground gas storage reservoir, by which 
is meant the right to its effective use, 
requires at least limited control of all 
of the land in the reservoir area within 
and, to provide surrounding border 
protection, for a sufficient distance be- 
yond the lateral limits of the pool in 
which gas is to be stored to assure com- 
plete protection against the possibility 
of predatory operations of others. It 
further requires, to be practicable, the 
exclusive control of oil and gas, under- 
lying the surface of all such land, con- 
tained within prospective storage zone 
or porous and permeable portion of 
underground reservoir rock in which 
gas is to be stored. Ability to use a sin- 
gle storage zone may in case of neces- 
sity be sufficient, but complete control 
of the reservoir area is much to be pre- 
ferred. 

That which is primarily sought is 
the more or less unrestricted right to 
store gas underground and remove it. 
To accomplish this, simply stated, one 
must control the underground con- 
lamer, have access to it, and exclusive 
tight to use it. Also, oil and gas con- 
lents of the container, if such sub- 
stances be present in it, either by own- 
aship of such substances or the exclu- 
‘ive right to reduce them to possession, 
appropriate, remove, and dispose of 
them. 

In underground gas storage the con- 
lainer is a reservoir rock, which in the 
more inclusive sense in which the term 
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is here used, consists of a _ single 
stratum, or a succession of strata com- 
prising a single stratigraphic interval, 
including (1) a storage zone and (2) so 
much of the overlying and underlying 
practically impervious rock as is neces- 
sary to confine gas within such zone. 

Satisfactory control is accomplished 
by the acquisition by legal means and 
in recordable form of certain rights 
which, in a broader sense and for the 
purposes of this discussion, are gen- 
erally referred to in the aggregate as 
gas storage rights. 

Such rights consist of two types; 
namely, land rights and oil and gas 
rights. Land rights, as the term is here 
used, refer to the possession and use of 
the land as a natural facility; oil and 
gas rights refer to ownership in place 
with appropriate right of removal, or 
simply the right to produce and mar- 
ket such substances. From an oper- 
ating viewpoint, where oil or gas is 
present im’ a gas storage zone, two 
processes are involved. These are gas 
storage proper and production, sepa- 
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rate in a literal sense, but at least inso- 
far as gas is concerned, intimately as- 
sociated and practically inseparable. 


Land Rights 

Land rights required consist pri- 
marily of the exclusive right to enter 
upon and to use the land for the pur- 
pose of conducting thereon operations 
for the storage of gas underground, in- 
cluding use ef both surface and sub- 
surface to the extent necessary or con- 
venient to the operator for such pur- 
pose. They include the right of ingress, 
egress, and regress, and the exclusive 
right to construct pipe lines and com- 
pressors, drill and equip wells, use, 
plug, replug, or recomplete old wells, 
install gas cleaning, dehydrating, regu- 
lating, and measuring equipment and 
other necessary equipment and struc- 
tures, and maintain, operate and use 
all such facilities at will, for the pur- 
pose of transporting, injecting, storing 
underground, and removing gas of any 
kind regardless of source or origin, 
producing and transporting native gas 
contained in any zone utilized as a gas 
storage reservoir, and marketing all 
such gas. 

Pipe lines to be provided for include 
trunk and connecting lines as well as 
field systems of mains and laterals used 
in input and withdrawal operations; 
and wells include those used for pres- 
sure Observation in addition to those 
used for the primary purpose of gas 
input and withdrawal. Such rights per- 
tain principally to gas storage opera- 
tions proper. 

Other land rights required permit 
the construction, maintenance and use 
of roads, telephone and telegraph lines, 
radio stations, power plants and lines, 
water supply ponds, wells, pump sta- 
tions, and pipe lines for water trans- 
mission, and structures for the housing 
and boarding of employees, the right 
to use water from ponds constructed 
and wells drilled by the operator, the 
right to replace or remove at any time 
any and all equipment and other prop- 
erty placed on or in the land. In case of 
a lease, the right to protect the title to 
the land against any claims or encum- 
brances that may adversely affect inter- 
est of the lessee, and right to assign or 
to surrender the lease, with appropriate 
termination in the latter case of the 
obligations thereunder of the lessee, 
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successors, Or assigns, as well as other 
rights normal to leasehold estates. 

Most of the operations mentioned 
involve use of only the surface or near- 
surface portion of the land. Storage of 
gas underground, however, also implies 
and requires a substantial control and 
use of the subsurface, particularly of 
an underground reservoir rock contain- 
ing a storage zone capable of receiving, 
hoiding and giving up gas when volun- 
tarily withdrawn by the operator, and 
drilling access to such zone, the right 
to use it repeatedly at will for input, 
storage, and withdrawal of gas. It may 
be desirable and practical to use more 
than one storage zone in some reservoir 
areas. It is accordingly preferable that 
the operator should have the exclusive 
right to use of the entire subsurface 
or any part of it he may choose. 

This is not possible in some cases; 
and if control may be obtained of only 
a limited portion of the subsurface, 
then if at all feasible, it should cover 
the entire subsurface to and through 
the reservoir rock containing the stor- 
age zone to be utilized. In the event 
only a specific reservoir rock may be 
controlled, the companion right to drill 
wells from the surface through all over- 
lying formations and into the porous 
and permeable zone it contains, and the 
right to equip, maintain and use such 
wells, must naturally also be included. 
Although such limited control of the 
subsurface permits the successful stor- 
age of gas, it should be considered the 
minimum control permissable. 


Oil and Gas Rights 


Oil and gas rights required include 
the absolute or qualified ownership of 
all oil and gas in place in the storage 
zone, or which may be recovered there- 
from within the reservoir area, with the 
appropriate right of removal, or the ex- 
clusive right to explore and drill for, 
produce, remove, and market these sub- 
stances from such zone. This, again, is 
a minimum requirement and such 
rights should preferably extend to and 
include all oil and gas within the land 
or which may be produced therefrom. 
For production operations, certain ad- 
ditional land rights are required, which 
may be generally described as the right 
to use the surface and subsurface of the 
land to the extent necessary or conven- 
ient to the operator to reduce to posses- 
sion and market oil and gas. Such 
rights, in addition to those already 
mentioned, are set out in detail in oil 
and gas lease forms that have become 
more or less standardized by usage in 
each of the several oil producing states; 
although, owing to differences in state 
laws, no single form may be universally 
used without alteration. 


In one sense, oil and gas are a part 
of the land; in another they are not, 
but are fugacious substances contained 
within the land, which unlike coal and 
other solid minerals, may migrate or 
be removed without altering the funda- 
mental structure and body of the land 
itself, and which could presumably be 
replaced in the land by like substances. 
Such replacement is actually accom- 
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plished in underground gas storage. 

Because of their fugacious character, 
the nature of ownership of oil and gas 
is a subject of some confusion. Some 
states recognize that the owner of the 
entire fee-simple title to land has abso- 
lute ownership of the oil-and gas in 
place, in and under such land, and can 
sever and convey such ownership to 
others as a separate corporeal estate by 
grant in the same manner as that in 
which real property titles are trans- 
ferred. Other states, and these are in 
the majority, recognize not absolute, 
but only a qualified ownership in some 
form or another, capable of convey- 
ance, and generally amounting to a 
property interest in the oil and gas so 
long and only so long as such sub- 
stances remain in place in the land, and 
absolute ownership when and if they 
are reduced to possession. 

In still others, the so-called “non- 
ownership” states, it is held that the fee- 
simple tithe owner has no actual title 
to the oil and gas underlying the sur- 
face of his land, but only the exclusive 
right to search for and produce such 
substances from the land, ownership 
of which does not vest in him unless 
and until he reduces the oil and gas to 
possession at the surface, when his 
ownership likewise becomes absolute. 
This privilege may be transferred by 
such owner to another by grant of an 
incorporeal right; namely, the right to 


_ use the land to the extent necessary for 


the purpose of exploring and drilling 
for, producing, removing, and market- 
ing all such oil and gas as may be 
found.! Thus while the legal concept of 
ownership in the various states differs; 
in each instance, oil and gas interest of 
the owner of the fee-simple estate is 
capable of conveyance apart from the 
ownership of the land. 

It is assumed that the operator con- 
templating gas storage development is 
fully familiar with the laws, with re- 
spect to oil and gas ownership, of the 
particular state in which such develop- 
ment is to be undertaken, and is there- 
fore in a position to obtain by proper 
means the required rights to accomplish 
control of such substances. 

Complete control of the prospective 
gas storage reservoir area, as previous- 
ly indicated, affords the most satisfac- 
tory control and should be obtained in 
all cases where possible. Such control 
does not necessarily imply ownership 
of fee-simple title to the land, desirable 
as that may be, but does require exclu- 
sive ownership of the necessary rights 
in the land to permit its use for gas stor- 
age operations, and exclusive control of 
all oil and gas within the reservoir area, 
not only in the storage zone, but in all 
strata in which they may be found 
within the land. 

Such complete control eliminates 
the complications arising from con- 
flicting oil and gas operations by others 
within such area, particularly the pros- 
pecting and drilling for oil and gas 
found in strata lying below the storage 
zone, with attendant danger of loss of 
stored gas as wells are drilled though it. 


1S. H. Glassmire: Law of Oil and Gas Leases 
and Royalties (1938) 98-134. 
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In such operations, improper cement. 
ing of casing through the storage zone 
may result in underground loss py 
escape of gas from storage to other 
strata. Unless the latter are controlled 
by the storage operator, permanent log, 
may result. If oil and gas operations 
within the reservoir area are conducted 
by the storage operator, to the cop. 
plete exclusion of others, greater assyr. 
ance may be had of proper and orderly 
development and conservation of stored 
gas. 

Such complete control, incidentally 
also precludes the exploitation by 
others of any oil or gas which may be 
discovered in the reservoir area by the 
storage operator. 


Methods of Acquisition 


In current practice two methods of 
acquiring gas storage are in common 
use. That most generally used is by 
means of a combination oil and gas and 
gas storage lease or by gas agreement 
supplementing an existing or simultan- 
eously acquired oil and gas lease; the 
other by means of a so-called gas stor- 
age deed. As an alternative, the land 
may be bought outright, and the fee. 
simple estate in the land thus acquired 
by ordinary deed. Land purchase has 
generally been resorted to only in 
special cases. Choice of method and 
solution of the problem of obtaining 
gas storage rights in specific cases how- 
ever, is not always so simple as the 
foregoing statement may appear to in- 
ply. 

Choice of method is influenced by 
many factors and generally by what the 
state laws will permit, what agreement 
can be worked out with the landowner, 
and finally what the operator would 
like to do or considers economically 
justifiable. Laws of the state may pro- 
hibit or impose limitations on_ the 
ownership of land by corporations, 
Landowners may prefer one type of 
agreement to another. Some may be 
accustomed to and favor the periodic 
income plan generally in effect under 
oil and gas leases; others may prefer a 
single larger initial payment to cover 
all future use of their land. Established 
custom in an area may influence such 
preference. 

Throughout the Eastern states and 
in Kansas, Oklahoma, and Texas, land 
has generally been leased for under 
ground gas storage purposes; while i 
Michigan obtaining necessary rights by 
gas storage deed has become the es- 
tablished practice. The operator hin- 
self may prefer to acquire gas storage 
rights by lease, making a minimum 
payment at the outset with continuing 
annual rental payments thereafter, thus 
capitalizing the cost at a minimum 
basis and subsequently charging such 
rental payments to expense. Or he may 
prefer to purchase the gas storage rights 
outright, and capitalize the entire cost. 
Among other factors, provisions from 
time to time of Federal income tax 
laws, and rate base considerations, will 
have a bearing on the choice of method 
to be used. 

Oil and gas development status of an 





XUM 








Ods of 
mmon 
is by 
‘as and 
-ement 
1ultan- 
se; the 
iS stor- 
e land 
1e fee- 
quired 
se. has 
aly in 
id and 
taining 
s how- 
as the 
to im- 


ced by 
hat the 
>ement 
Owner, 
would 
nically 
Ly pro- 
yn the 
‘ations, 
ype of 
nay be 
eriodic 
under 
refer a 
) cover 
blished 
e such 


es and 
s, land 
under- 
hile in 
ghts by 
the es- 
r him- 
storage 
nimum 
tinuing 
>r, thus 
nimum 
g such 
he may 
e rights 
re cost. 
s from 
me tax 
ns, will 
nethod 


s of an 


1953 








Another train load of 26” Master Line Pipe on 
its way to its destination. 


36 ACRES of Line Pipe Production 


Can we assist you? 


Line pipe construction is big business and nage available. Let us book your requirements. 
Master Tank and Welding has the facilities and Call, wire, or write us your specifications. 
experienced personnel to manufacture Hi-Test Our sizes range from 20” through 30” in sec- 


API 5LX Expanded Line Pipe. Limited ton- tions 30’ to 3114’ long. 


Master Tank and Welding invites you on a conducted 
tour through their plant any time you are in Dallas. 


Line Pipe Division 
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area may have a considerable influence 
on the choice of method and the range 
of legal forms needed to accomplish 
desired control. Prospective gas storage 
areas may include undeveloped areas 
as in water sand projects, depleted gas 
or oil pools, or producing gas or oil 
pools, each presenting a somewhat 
different problem in acquiring control 
for gas storage purposes. 

Control of a previously undeveloped 
area with no outstanding mineral in- 
terests, if unleased for oil and gas, may 
normally be acquired from the land- 
owner simply by a combination oil and 
gas lease and gas storage agreement or 
by storage deed. If leased for oil and 
gas, rights of the lessee must also be 
separately acquired by assignment of 
the lease in whole, or in part as applic- 
able to a given stratum or strata in 
which gas is to be stored; and the agree- 
ment with the landowner must be so 
written that such oil and gas rights will 
continue under control so long as the 
land is used for gas storage purposes. 

In a depleted pool, similar solution 
may be possible, but commonly exist- 
ing royalty grants and outstanding min- 
eral interests may complicate the prob- 
lem. In a producing pool, all of these 
conditions may and probably will apply 
in some part or other of the area to be 
controlled; and there will be the fur- 
ther complication of compensating for 
and acquiring the rights of all parties 
at interest in actual production, if gas 
is to be stored in a producing zone, gen- 
erally involving appraisal of reserves of 
gas or oil remaining therein. Also the 
release of all outstanding gas purchase 
contracts must be obtained. 


Where anyone other than the oper- 
ator contemplating gas storage is going 
to use and has rights to use the surface 
or the subsurface of the land for any 
other purpose, an agreement of some 
sort between the storage operator and 
such other user is desirable to permit 
the lawful use of both without trans- 
gression on the rights of either. 


In some instances it may be desir- 
able, or may be necessary, to purchase 
land in fee by ordinary deed, including 
all rights, and this procedure affords 
the most satisfactory control. Its limited 
use may be attributed in part to the 
generally greater cost and in some in- 
stances fo legal or other restrictions on 
fee ownership. Where land is relatively 
low in price and its purchase and 
ownership will be more economical 
than the payment of rentals under a 
lease, fee ownership is obviously desir- 
able. Or where a landowner, for rea- 
sons of uniformed prejudice, may be 
wholly unwilling to grant any storage 
rights whatsoever, but still may be will- 
ing to sell his land in fee, purchase may 
be necessary. Subsequently, if desirable 
or necessary, such land may be resold, 
reserving all oil, gas and other minerals 
with a appropriate right of removal, ex- 
clusive gas storage rights, and neces- 
sary use of the surface and subsurface 
of such land for production and gas 
storage purposes. Such reservation in- 
volves the use of a special provision 
written into an ordinary deed, and 
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there appears to be no limit on the 
rights that may be so reserved. 


Summary of Forms 


Thus various methods and legal 
forms appropriate to each may have 
to be used in acquiring the desired 
control. In summary, such forms may 
include (1) combination oil and gas 
and gas storage leases, (2) oil and gas 
leases, or assignments thereof, and sup- 
plemental gas storage leases, (3) gas 
storage deeds, (4) mineral (oil and gas) 
deeds, (5) royalty conveyances and as- 
signments, (6) ordinary deeds, (7) ease- 
ments, and (8) special forms or special 
provisions written into ordinary forms. 

Still another form, not so far men- 
tioned herein, might be used. That is a 
long term generally all purpose lease 
covering all rights and interests in the 
land. such broadest form of lease might 
be written in a very short instrument 
and where made with the owner of land 
in fee-simple would permit the lessee to 
use the land as he pleased for any and 
all purposes, except where in the pro- 
cess anything of value in the land at the 
time of making such lease might perma- 
nently be taken therefrom by the lessee. 
This limitation, although apparently 
permitting the underground storage of 
gas, would of course preclude the pro- 
duction of native gas or oil unless 
specifically provided. 

Where voluntary agreements with 
owners of the various interests and 
rights required cannot be obtained by 
the normal procedure of bargaining, 
the desired control involving the suffi- 
cient right of use may be secured only 
by condemnation. 


Land Condemnation 


In such states as permit condemna- 
tion of land for underground gas stor- 
age purposes, settlement must be made 
for all of the rights of others included 
in or extinguished by the condemna- 
tion applicable to a given piece of land. 
In such case, neither lease nor deed is 
involved, but a court order, and the 
rights granted depend on the particu- 
lar state law. The court order, although 
not a lease or a deed, has the effect of 
a deed. It is in effect a conveyance by 
the state, a permanent grant of a cer- 
tain interest in land, and generally in 
the oil and gas in the reservoir rock 
condemned, limited to and to be used 
for a specific purpose, and conditional 
on continued use for such purpose. 
When the land ceases to be so used, the 
interest acquired by condemnation re- 
verts to the former owner or successors. 
Such interest is originally acquired for 
an amount of money fixed by the court, 
and paid in a single lump sum, with no 
continuing payments or rentals. Con- 
demnation for gas storage purposes is 
relatively new; and court decisions with 
reference to it are not numerous. Con- 
stitutionality may be involved. Neces- 
sity for such procedure is becoming 
generally recognized however, and ac- 
cepted as being appropriate and in the 
public interest. 

At present, Illinois, Kansas, Ken- 
tucky, Michigan, Oklahoma, and West 


Virginia have statutes granting to util. 
ities the right of eminent domain with 
reference to underground gas storage, 

On the other hand, in some states not 
having such statutes, it is possible that 
general statutes of eminent domain are 
broad enough to cover underground 
gas storage; though it appears that in 
a still greater number of instances such 
general statutes are too limited in scope 
to do so.? 

Exceptional situations may arise 
where, for one reason or another, ob- 
taining rights to store gas underground 
is impractical, as, for example, in the 
case of an active oil pool containing a 
partially depleted gas sand suitable fo, 
storage with usable wells completed jn 
such sand; where the producers are un- 
willing to dispose of any portion of the 
control of such pool by assignment of 
rights; and even if they were willing, 
the complications of dual operation in 
the particular instance might make such 
acquisition and use hazardous and un- 
desirable. Still, due to the lack of other 
potential gas storage pools within the 
area and strategic location of the partic- 
ular pool from a gas storage viewpoint, 
need for its use might be somewhat 
urgent. 

in such case, it would appear prefer- 
able not to undertake to acquire con- 
trol by means of the necessary gas stor- 
age rights, but to work out an operat- 
ing agreement whereby gas would be 
deiivered to and stored by the pro- 
ducers for the account of the company 
desiring to accomplish storage, the pro- 
ducers redelivering such gas when and 
as required. 

Such special case does not properly 
come within the scope of this paper, 
but is mentioned here as an alternative 
arrangement, which does accomplish 
underground gas storage, is now in 
effect in some pools and at least one 
state, and might in some exceptional 
situations be applicable elsewhere. 
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It’s a better coating job because 


PITT CHEM Modified 


Enamel 
nel nigicl specified Ong / 


Do you want to know why Pitt Chem Modified 
Enamel performs better on application and in 
service? Then check its written specifications. 
For Pitt Chem Modified Enamel is carefully 
formulated and manufactured to rigid specifi- 
cations to meet exacting application and under- 
ground requirements. Low application temper- 
atures, quick setting and handling qualities are 
excellent. An all-weather, all-year enamel, it 
may be exposed to atmospheric temperatures 
as low as O°F. without cracking or disbonding. 
And, underground, it is un- 
matched for its ability to withstand 
soil stresses, penetration and 
moisture. @ Write today for new 
bulletin on Pitt Chem Modified 
Enamel. It tells you how to judge 
pipeline enamels by their specifi- 
cations and gives complete data 
on Pitt Chem Modified Enamel. 
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Use of low grade fuels has caused 


internal ailments in engines, with 
resultant higher maintenance costs 


How to Cure Acid Indigestion 


Our modern internal combustion 
engine is a carefully designed well built 
piece of machinery, but as we should 
have learned through thousands of 
years of experience with another type 
of machinery, the human body, too 
great a load requirement combined 
with negligent care can cause this ma- 
chinery to prematurely deteriorate. 

Our medical science has proved that 
a healthy well built body can work at 
high speeds with tremendous output if 
it is supplied with a well regulated diet 
and “check up” program. Our engineer- 
ing “doctors” now know that the same 
increased performance record can be 
obtained from an engine if its diet in 
the form of fuel and its “check up” in 
the form of an adequate maintenance 
program are both engineered as thor- 
oughly as the original engine. 


Need for Assistance 


The real need for study in this field 
has been evident in the past few years, 
when operators have demanded con- 
tinually increasing loads from given 

+Presented at the Society of Automotive En- 
gineers National West Coast Meeting, 1953, 


under title “Your Engine Can Be Cured of Acid 
Indigestion.”” Published courtesy SAE. 
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SCHEMATIC diagram of well head gas fuel filter installation. 


engines and at the same time, have 
been forced to use poorer and poorer 
fuels. The decreasing availability of 
high grade fuels along with their in- 
creasing cost has forced operators, pri- 
marily in isolated locations, to turn 
toward the use of raw or residual fuels. 
Results have been disastrous in many 
instances in that this low grade “diet” 
created internal ailments that proved 
more costly to cure than the savings 
obtained through the uses of cheaper 
fuels. 

The use of these fuels as stated pre- 
viously has become widespread in re- 
cent years. The oil industry, with re- 
quirements for engine operation in iso- 
lated locations, has turned to crude oil 
and well head gas, since the initial cost 
of refined fuel combined with the great- 
ly increased transportation cost has 
made operations of these same engines 
economically impractical. Power plant 
operators as well as marine operators 
have turned to a cheap residual fuel to 
overcome the increasing problem in 
selling their products at a profit and 
also to overcome the problems of avail- 
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ability as far as refined fuel is con- 
cerned. 


What Causes “Acid Indigestion?" 


It has been realized for sometime by 
engineering personnel involved that a 
simple and inexpensive means of “on 
the spot” correction of this “diet” could 
to a great extent, minimize the internal 
engine problem. We might again here 
parallel our mechanical problem to that 
of the human body by classifying the 
illness as “acid indigestion.” Acid indi- 
gestion in the human has been ad- 
ministered through the means of medi- 
cine. In our mechanical parallel, we ar¢ 
using additives and compounds in the 
oils and are gaining beneficial results, 
however, as with a human this “after 
treatment” is only partially solving the 
problem. We are determined that initial 
correction of this dietecan be satisfac 
torily and economically performed and 
will attempt to explain our procedure 
and results in this paper. 

We have pointed out that in our be 
lief, the major illness created in the 
engine through the use of raw and rest 
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Farrel® speed increasers are designed for continu- 
ous day and night operation under the most 
adverse conditions encountered in pipeline pump- 
ing service. 


The “perfection” of the design is a matter of 
record. Since 1932, when the line was first devel- 
oped, hundreds and hundreds of these units — 
totalling more than a quarter of a million horse- 
power—have been installed. And, every one is still 
operating successfully. 


This amazing record is worth remembering the 
next time you are in the market for speed in- 
creasers. It provides a virtual guarantee of trouble- 
free operation. 


The modern line consists of 49 standard sizes 
with speed ratios ranging from 1:1 to 12:1. For 





SPEED INCREASERS for ‘round-the-clock service 


higher ratios, units using two sets of gears are 
supplied with ratio range from 12:1 to 40:1. Two- 
pinion units, designed to transmit power from a 
single engine to two pumps are also available. 


For further details of these proved-on-the-job 
speed increasers, send for a copy of bulletin 448A. 
No cost or obligation. 





FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, 
Chicago, Memphis, Minneapolis, Portland (Oregon), Los Angeles, 
Salt Lake City, New Orleans 


OIL FIELD REPRESENTATIVES 


Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla. 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 


-Ctuming ngham 


To obtain more information on products advertised see page E-29 
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NATURAL gas fuel filtering system in Texas. 


dual fuels is that of “acid indigestion.” 
By this-we mean, that the introduction 
of acid or corrosive products into the 
engine system is creating undue and 
unnecessary wear problems. The de- 
mand of greater output and higher 
speed is naturally aggravating any 
troubles that might be caused through 
the presence of these products. It will 
be found in practically all cases that 
engine trouble in conjunction with the 
use of raw fuels is encountered where 
the fuel is considered “sour.” 
Although certain fuels with varying 
degrees of contamination can be used 
to operate diesel or gas engines without 
processing, operating and maintenance 
difficulties are accelerated to the point 
that these unprocessed fuels are quite 
obviously unsatisfactory for use for 
even relatively short periods of time. 


What Is Sour Fuel? 


Before going further into actual en- 
gine relationships, it would probably be 
well to discuss the meaning of the word 
“sour” as applied to crude oil, well head 
gas, or residual type fuels. In general, 
the term “sour” is used by practical 
petroleum men such as technologists, 
oil field producers, pipe line operators, 
storage terminal operators, etc., to 
mean that the fuel contains dissolved 
sulphur compounds. These compounds 
can be in the form of mercaptans, hy- 
drogen sulfide and others. 

Quotations from various oil publi- 
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BUNKER “C” installation, Lakeworth, Florida, 
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final pass on Nordberg 3450 hp. 


cations will probably best cover the 
subject. A few definitions follow: 
“Sour oil contains hydrogen sulfide and 
some water and these combined to 
form an acid which eats away the 
pipe.” Sour crude oils which are those 
containing hydrogen sulfide and other 
sulfurous compounds as compared 
with sweet crude oils, which contain no 
dissolved hydrogen sulfide and relative- 
ly small amounts of mercaptan or other 
sulfurous compounds.” “Saudi Arabian 
crudes are classified as high sulfur 
crudes, but they are not considered 
sour, as they do not contain highly 
active sulfur compounds.” “Sour is 
used as a general term to designate 
those crude oils or gases which con- 
tain a sufficient amount (and kind) of 
sulfur to cause difficulty of sourness in 
the processing or the use of these 
products.” 

Laboratory and field experiences 
have led us to believe that as far as 
engine operation is concerned, the 
actual per cent of sulfur compound 
within the fuel is not as important as is 
the condition of these compounds. In 
other words, it appears that these com- 
pounds must be in a dissolved form in 
order that they become active or corro- 
sive within the engine. Very naturally, 
the fuels with higher percentages of 
sulfur are going to be more likely to 
have dissolved compounds within their 
body and, therefore, create problems. 
The quotations which we have given 


above, all being from reputable oil con- 
cerns seem to bear out this fact. In fact, 
our entire procedure has been based on 
this premise and the success of our ap- 
plication seems to further substantiate 
the theory. 


Contaminants Involved 


Naturally, when raw fuels or residual 
fuels are used, we not only have as our 
major concern that of corrosive action, 
but the problem of removing additional 
contamination. In the case of crude oil, 
we must remove substantial amounts ol 
physical contamination, the amount 
varying with the type and point of use 
of the crude. It is found that drilling 
mud, asphaltum, gum, acid and water 
are of the greatest concern. In the case 
of residual fuel, we are concerned with 
large percentages of transportation dirt, 
asphaltum, carbon and very definitely 
water. In the case of well headgases, we 
are concerned with sand, petroleum, 
fluid and again the always present trou- 
ble maker, water. 

Before going into a basic method ol 
eliminating all of the above mentioned 
impurities, it might be well to briefly 
list engine parts or functions which are 
disturbed through the use of these fuels 
if not adequately treated. By throwing 
all types of engines (gas, crude, resid- 
ual, sewage, etc.) together, we come oul 
with the key parts, which indicate the 
use of a poor fuel through shortened or 
faulty life. They are spark plugs, regu 
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In August and September the world’s deepest under- 
water oil pipe line was laid—4 miles of twin 20” lines 
dipping 238 feet beneath the Straits of Mackinac. 
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sidual Great Lakes tankers have been able to operate each year, on the average, 
ws only during 7 months of open water. In just 5 months—or less than a single 
tional tanker season—a great pipe line has been built, breaking this winter bottle- 
— neck and providing a continuous supply of oil. 
t , . , , 

ae It is the Lakehead Extension, constructed for Lakehead Pipe Line Company, 
rilling Inc. from Superior through northeastern Wisconsin and the northern Michi- 
hymn gan peninsula, under the Straits of Mackinac, through lower Michigan and 
1 with across the St. Clair River into Ontario. 
n dirt, 
initely Under over-all management by Bechtel Corporation as owner's agent, ten 

we " : P : 
ae contractors were active on the project simultaneously. Such performance is 
t trou- a wholly new concept in pipe line economics . . . with some highly attractive 
seit al advantages. 
tioned ’ ’ ; , ; 
yriefly Bechtel provides a complete service — economic studies, route evaluation, sur- 
7 = vey, land acquisition, engineering and construction. Investigation may show 
> fuels de . , a a 
fv that this is the ideal way to build your next pipe line. 
resid- 
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ENGINE bearings and rings after 14 months service on natural gas. 


lators, carburetors, injectors, exhaust 
valves, cylinder liners, rings, bearings 
and shafts. Mal-functioning of any of 
these parts would tend to gradually de- 
crease engine efficiency and in many 
cases lead to complete engine failure. 
We can measure the success of our fuel 
treatment by noting improvements in 
the function of any of these parts. 


System Must Be Simple 


Any practical system we submit for 
the treating of these fuels must be a 
relatively simple one. The system must 
have a reasonable initial cost and must 
be such that it can be maintained with 
minimum operator attention and low 
monetary expenditure. Obviously, this 
system must, while being simple, be 
one that will produce a fuel that will 
permit the engine to develop its re- 
quired output and at the same time 
assure an overall economy and engine 
life approaching that gained through 
the use of a more expensive refined 
fuel. 

Certain proposed raw fuel processing 
installations have been so involved that 
they approach a refinery pilot plant. 
This type of an installation naturally 
would be so costly to operate that the 
apparent savings would not be suffi- 
cient to warrant the change from a re- 
fined fuel. We have, also, found in- 
stallations which were so inadequate 
that the low efficiency of their results 
could not warrant the use of raw fuels 
unless improvements could be made. 

Simplified installation for processing 
of raw or residual fuel while capable 
of adequately removing undesirable 
contaminations as previously discussed, 
cannot be expected to alter the fuel in 
a manner that will make a usable fuel 
when the original chemical structure 
was unacceptable. In other words, the 
fuel must have the characteristics 
necessary for adequate combustion (as 
necessary Btu ratings) before field 
treatment can help. It must also be as- 
sumed that the engine itself is of a 
type that has the necessary character- 
istics to burn the fuel involved. Whether 
the engine be operating on a liquid 
fuel, such as diesel, or on a gas fuel the 
design must be adequate to ignite and 
burn sufficiently the fuels involved. 

Because the problems and methods 
for correction are different, in con- 
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sidering the use of a liquid fuel as com- 
pared to that of a gaseous fuel, we will 
briefly discuss each of them as a sepa- 
rate application. 


Basic Procedures 


After several years of laboratory 
and field research,t a method of filter- 
ing and processing crude and residual 
oils has been evolved. If the oil has a 
basic structure that is within the ASTM 
requirements for any classified fuel, it 
is considered adaptable to filtering in 
order that it might economically and 
satisfactorily be used as a diesel en- 
gine fuel. The presence of physical con- 
taminants. present a problem of no 
greater magnitude than the amount of 
filtration necessary to remove these 
contaminants. The sulfur compounds 
present are considered to be detri- 
mental to the engine only when in a 
dissolved form. 

The filtering process then, in addi- 
tion to removing contaminants such 
as sand, scale, asphaltums, gums and 
other solids, must be capable of remov- 
ing most of the moisture. By this lat- 
ter action, the dissolved sulfur com- 
pounds are eliminated or cut to such a 
low percentage that an acceptable in- 
crease in engine efficiency is the result. 
Numerous field installations in use over 
the years have supported this theory in 
that the actual percentage of sulfur 
present in the fuel, before and after 
treatment, is not a measure of the ef- 
fect of sulfur on the engine. 

We can only state from experience 
that if we remove the water and along 
with it the dissolved sulfur compounds, 
we then have a fuel that in all cases has 
shown satisfactory performance. It 
might also be well to state that these 
dissolved sulfur compounds seem to 
set up an ionization within the oil that 
makes it rather hard to remove other 
foreign material. It is found that me- 
chanical filtration is much more readily 
obtained after the dissolved sulfur com- 
pSunds have been removed. 

As can be seen from the preceding 
discussion, the treating of crude or 
residual fuels cannot be adequately ac- 
complished by simply applying a filter. 
Each fuel is different and must be 
treated as such. Temperature control, 
time of contact and the type and per- 


By Winslow Engineering Company 


centages of contamination to be re. 
moved must all be considered on an 
individual basis. Based on this outlook, 
we have established a definite pro. 
cedure for recommendation in each ap- 
plication: 

1. Obtain an adequate sample of the 
liquid fuel for laboratory processing, 

2. Make complete analysis of this 
sample. 

3. Determine fuel consumption of 
engine under consideration. 

4. After studying fuel analysis and 
engine consumption actually make 
pilot test of system tentatively figured 
to be recommended. In making this 
pilot check, temperature controls must 
be based on distillation and cracking 
points of the liquid in order that the 
essential lighter ends be retained. Time 
of contact and physical size of the sys- 
tem must be based on the quantity and 
type of impurities to be removed. 

5. Make analysis of processed fuel 
and submit this analysis along with 
sample of processed fuel to prospective 
user. If this fuel is acceptable for use, 
submit full scale layout for final con- 
sideration. If further refinement is 
needed, the pilot plant is revised ac- 
cordingly and the plan followed 
through as previously outlined. 

6. As mentioned above, each installa- 
tion varies, and it has been found best 
to have engineering personnel avail- 
able to supervise any necessary refine- 
ments in the field application. 


Gaseous Fuels 


We must approach from a different 
angle the fuel processing of gases such 
as a well head natural gas intended for 
fuel in an internal combustion engine, 
even though we have the same general 
type of contaminants as found in a 
raw liquid fuel. With liquid fuels we 
were able to set up a recirculating sys- 
tem in order that settling and contact 
time be obtained. When treating a gas, 
in order to absorb moisture and acid 
forming products along with the re- 
moval of solid material, we must obtain 
settling and time of contact with a sin- 
gle pass system. Therefore, based on 
laboratory and field results, we have 
come up with a series of definite rela- 
tions between filter size and engine con- 
sumption. 

Users of well-head gas or other raw 
gaseous fuels, such as sewage gas, 
usually ask one question in trying to 
obtain an answer to their problems. 
This question is, “How much can you 
reduce the sulfur content of our gas?” 
As we have tried to point out before in 
our discussions in general and liquid 
raw fuels in particular, we frankly do 
not know how much we will reduce the 
sulfur grain content in any given gas. 
Again, we state that, “It is not how 
much sulfur but in what form is this 
sulfur?” 

We base the process on the theory 
that it is the dissolved sulfur com- 
pounds that are causing the corrosive 
trouble within an engine and that by 
removing these dissolved sulfur com- 
pounds through absorption of the com- 
pounds themselves and the moisture, 
we are removing the ability of the gas 
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It’s easy to get tc 
all the parts 


You'll find that ENTERPRISE accessibility 
saves time, money and manpower 
prise Design in maintenance and overhaul 


Ever watch precious hours slip by trying to 
find a way to dismantle, inspect or replace an 
engine part or assembly? Such unnecessary 
and costly down-time is something you don’t 
have to worry about with modern, “easy-access”’ 
ENTERPRISE Diesels. For ENTERPRISE service- 
wise engineers have designed every model 

in the entire 73 to 2284 HP line for maximum 
accessibility and easy, low-cost servicing. 
That’s why we say — and mean — you'll have 
less down-time if it’s powered by an 
ENTERPRISE Dependable Diesel! 


Write for descriptive bulletins, or call your 
nearest ENTERPRISE Diesel sales office. 





18th & Flordia Streets, San Francisco 10, California 





Boston - Chicago - Denver - Kansas City - Los Angeles 
Minneapolis - New Orleans - New York - San Diego 
San Francisco - Seattle - St. Louis - Washington, D.C. 


DIESEL ENGINES © OIL BURNERS © PROCESS MACHINERY 
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CRUDE OIL filters, 2-stage, installed at Central 


California pumping station, 645-hp engine. 


to create problems in the plugs, regula- 
tors, carburetors, exhaust valve seats, 
etc. 

In our engineering files are field data 
that give specific reductions in sulfur 
grain content after our treating process. 
We can make no accurate correlation, 
however, between this grain content 
and the actual improvement in engine 
operation and service. In many in- 
stances, we have determined with rea- 
sonable accuracy that the amount of 
sulfur removed from the fuel was very 
small but the engine performance im- 
proved tremendously. We have yet to 
obtain a conclusive statement from any 
reliable source wherein it can be stated 
that fuel is unusable at any given sul- 
fur content. We are again emphasizing 
the fact that the removal of dissolved 
sulfur compounds is a measure of the 
increased efficiency to be obtained. 

Following this basic premise, our 
gas installations are made on the basis 
of the removal of all solid contaminants 
and all liquids. By removing the solids, 
we remove the abrasive action and by 
removing the liquids, we remove haz- 
ards to the regulators and combustion 
as well as, what we consider to be, the 
harmful corrosive products. In order to 
obtain a measuring stick as to just how 
well these functions were being per- 
formed, we chose various service items 
on the engines that could be readily 
observed. 

In other words, we picked spark 
plugs, regulators or carburetors and 
established a definite service pattern be- 
fore installing the gas treating equip- 
ment. After the equipment has been in- 
stalled, we again studied the service 
periods obtained on these parts. If sub- 
stantial improvement Were observed, 
we could then assume that the harm- 
ful materials were being removed from 
the gas and that a correlated improve- 
ment could be found throughout the 
rest of the engine. Years of service on 
field installations have now given us in- 
formation to definitely back this theory. 

This method of proof was necessary 
because of the fact that isolated raw 
gas operations did not lend themselves 
to any other type of accurate analysis. 
It was also determined that gas analy- 
zing, before and after the filters, meant 
little or nothing as regards to engine 
performance. We also found that gas 
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Samples Taken March 31, 1953 
Pipe line station in central California 
Crude oil fuel treatment process. 





Before filtering 
Naphtha Insol.... 0.3 


After filtering 

% Volume 0.1 % Volume 
Water........... 1.45 %Volume 0 % Volume 
Benzine Insol..... 0.1 % Volume Trace % Volume 
Neutralization... 1.2 Mg KOH/g oil 0.6 Mg KOH /g oil 


March 24, 1953 Examination No. 274939 
“Sample No. 1 “Sample No. 2 
Test No. 163" Test No. 164’’ 
Crude oil Raw fuel 
Moisture & sediment 
% by vol. (by centrifuge).. *2.0 0.02 
Precipitation number Trace 
Sulfur, % by weight 0.98 
Flash, C.0.C., deg F » 215 
Fire, C.0.C., deg F 255 


After filter 





* Approximately 1.8% water and 0.2% sediment. 
+ Mainly water. 


from the ground varied such in its 


structure that measurements within 
minutes of each other varied consid- 
erably. 

To further prove this point, we might 
quote a few figures from two installa- 
tions made on identical types of en- 
gines in the same field. In the first case, 
the engine was not operating satisfac- 
torily on a gas listed as having 1700 
grains of sulfur per 100 cu ft. This en- 
gine operated satisfactorily after in- 
stallation of a treating plant, which re- 
duced this grain count to 500 grains 
per 100 cu ft. The second engine was 
not operating satisfactorily on 475 
grains per 100 cu ft, which you can 
note is already lower than the first en- 
gine after treating. Treating in the sec- 
ond engine reduced the grain count to 
200 grains per 100 cu ft and satisfac- 
tory operation was obtained. Here you 
can see that the actual grain count and 
the amount of sulfur removed had no 
correlation whatever to the fact that 
the processing was satisfactory and 
that economical engine operation was 
being experienced. 

The methods used to make the pre- 
liminary demonstrations that the treat- 
ing was working can be described by 
considering the first engine just dis- 
cussed. Before the installation of the 
gas treating plant, spark plugs and other 
service operations were necessary at 

kee 


Today a gallon of oil, weighing 
seven pounds, can be moved from 
well to consumer for less than it 
costs to mail a one-ounce letter. 
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PIPING diagram of crude oil fuel system. 


every 48 to 72 hours. After installation 
of the filtering plant spark plug changes 
were made at every 500 hours. Ex- 
tended use on this engine has finally 
indicated that these same improve. 
ments were found throughout the en- 
gine in that greater periods between 
overhaul could definitely be experi- 
enced while the engine continued put- 
ting out its full requirement. This same 
procedure in another field finally 
showed that major inspections were 
now required every 14 months rather 
than major overhauls every 3 to 6 
months. 


Summary 

As can be seen from the preceding 
discussions, simple adequate processing 
is now available and in use on raw 
fuels. The “acid indigestion” problem 
has been attacked as the major source 
of trouble in using these fuels. The sim- 
ple processes now available can ade- 
quately handle this ailment, if it is ap- 
proached from a sound angle with a full 
realization that the problem is there 
and must be corrected before satisfac- 
tory engine performance is obtained. 

It is felt that the troublesome con- 
stituents cannot be removed through 
the application of an ordinary filter. In 
addition to mechanical separation, we 
must supply simplified chemical pro- 
cedures which remove the water and 
dissolved sulfur compounds. Naturally, 
as in all mechanical operations, the 
manner in which the various com- 
ponents are applied can be the differ- 
ence between success or failure in the 
field. 

You will note that successful treating 
procedures of a simplified nature do 
not pretend to remove all of the sulfur 
compounds from a given fuel. They do 
to a great extent, however, remove all 
of the foreign contaminants contained 
within the body of the fuel. Through 
this method, we remove all solid con- 
taminants and the portion of the sulfur 
compound which we have determined 
to be the harmful portion. This pro- 
duces efficient fuel with end results ap- 
proaching those obtained with a re 
fined fuel. It can, therefore, be as- 
sumed that we have gained the ob- 
jective by minimizing engine problems 
through the use of a simple, inexpen- 
sive field treatment of raw fuels. * * 
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LAUNCHING site for Straits of Mackinac Crossings. In foreground can be seen part of the huge 


P 615.371, 


| 
4 


fleet of dredging equipment needed to maintain the strict time schedule, 


Outstanding Engineering Feat 





Straits Crossing Tough Underwater Project 


Twin 20-in. pipe lines were laid under Straits of Mackinac in record time for 
Lakehead Pipe Line Company through coordinated efforts of three contractors 


ComPLETION of the dual 20-in. 
submarine pipe lines across the Straits 
of Mackinac on September 20, 1953, 
at 9:06 a.m. marked unexcelled ad- 
vancements in the submarine pipe lay- 
ing industry. 

The 20,000-ft crossings were a vital 
part of Lakehead Pipe Line Company’s 
643-mile extension from Superior, Wis- 
consin, to Sarnia, Ontario. This ex- 
tension will make Lakehead’s system 
the largest crude oil pipeline in the 
world. A total of 1765 miles of big 
inch pipe will supply crude oil the year 
around from rich fields at Edmonton, 
Alberta, to refineries at Sarnia, elimin- 
ating a serious winter stoppage caused 
previously when oil tankers could not 
operate because of ice on the Great 
Lakes. Resultant reduction of the de- 
livered crude oil cost is expected to 


*Owner, Collins Construction Company, Vic- 
toria, Texas. 
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S. V. COLLINS* 


encourage construction of new refin- 
eries along pipeline’s route. 

Owner’s five-man coordination com- 
mittee consisting of: R. E. Trammell, 
Lakehead general manager; F. J. 
Stubbs, assistant general manager; R. 
H. Clute, chief engineer; Van W. 
Rosendahl, senior vice president of 
Bechtel Coropration (agents for the 
owners); and R. L. Hamilton, pipeline 
consultant for Bechtel, adopted a novel 
contracting plan for Straits crossings. 
Owner acted as his own contractor and 
hired specialists in each related field in 
order to obtain the best possible results. 
General contract was let to Merritt- 
Chapman and Scott, New York, New 
York, with emphasis on their dredging 
facilities; Midwestern Constructors, 
Tulsa, Oklahoma, received a contract 
for land-clearing, pipe line-up, and 


EXCLUSIVE 


welding; and Collins Construction 
Company, Victoria, Texas, was en- 
gaged to furnish all of the launching 
flotation, and other necessary subma- 
rine pipeline equipment and supervi- 
sion. The problems that were con- 
franted in each phase of the overall 
operation later pointed up the wisdom 
of this method of contracting. 

By utilizing major portion of their 
Great Lakes fleet and following a strict 
schedule, Merritt-Chapman and Scott 
completed the dredging operation in 
record-breaking time. An_ estimated 
750,000,000 cu yd of material, rang- 
ing from soft clay and sand to solid 
limestone rock, was removed to pro- 
duce required cover and bottom con- 
tour in two trenches 1200 ft apart. 
Shoreward ends of both lines above the 
—65 ft elevation are laid in a 15 ft 
ditch. Excavation in deeper water, 10 
places plunging to 242 ft, entailed the 
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YOUR 
SUBMARINE 
PIPELINE 


PROBLEMS 


| with one, or a combination 
7 j of the following — 





Self-Stabilizing Pipe Launcher and Continous Marine 
Traffic Method on Straits of Mackinac Crossing 


*Hydro-Pneumatic, Multi-Differential, Self-Stabilizing Pipe- 
Launcher and Self-Stabilizing rubber-tired Launchway 
(8,100 ft. available). 


*COLLINS:— 


*Continuous Marine Traffic Method. 


1. 
2. 
3. Submarine Pipeline Trencher (U.S. Pat. +2,602,300). 
4. *Controlled Bouyancy-Flotation Method. 

3. 


*Prefabricated Contour Crossing Method. 


COLLINS CONSTRUCTION 
COMPANY 


Internationally Recognized — 


SUBMARINE PIPELINE 
SPECIALISTS 


NEW YORK — HOUSTON —VICTORIA 


Home Office: Box 256, Port Lavaca, Texas a 
Phone 786 eee 
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*PATENTS PENDING 2,500’ Launchway in Use on Straits of Mackinac Crossing 
THE PETROLEUM ENGINEER, December, 1953 To obtain more information on products advertised see page E-29 D-2?1 











WELDERS make a tie-in during pulling of first pipe line 


crossing of Straits of Mackinac. 


END OF first eight 2500-ft pipe sections about to be launched. 


leveling of high spots or “humps” in 
order to avoid excessive unsupported 
spans in finished lines. 

Concurrently, major “pre-pull” land 
operations were completed. A thickly 
wooded area on the north side of the 
Straits was cleared and graded as a 
pipe line and launching site. Pipe was 
welded into sixteen 2500-ft sections. It 
was then cleaned, primed, coated, and 
wrapped with conventional line-travel- 
ing machines. Matting boards 112 by 
2 in. were banded to the underside of 
the pipe to protect its coating during 
the pull. Concrete and batter pile foun- 
dations were placed for the pulling and 
“holdback” engines and launching and 
flotation equipment set in place. 

Owners’ and their agent’s decision 
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to lay the pipe by means of the Collins 
continuous marine traffic method? 
called for special innovations. High 
pressure pontoons were designed and 
built to withstand 105 psi external pres- 
sure encountered at 242-ft depths, and 
a 60 unit, rubber-tired launchway was 
constructed to properly support the 
eight 2500-ft sections of pipe that were 
pulled for each crossing. Experimenta- 
tion later showed that it required the 
remarkably low strain of only 8000 Ib 
to move a full 2500-ft section of pipe 
(425,000 Ib dead weight) along the 
launchway. These 60 units, coupled 
with the Collins pipe-launcher, reduced 
the necessary pulling capacity to a rea- 
sonable figure. 

1Patent Pending. 





* PIPELINERS make preparation for applying radioactive 
cobalt pellet to pipe for gamma-ray test, 





IN CENTER and at left is 4-in. filler line, later put in larger 
pipe and used to fill 20-in. line with water for testing. 


Prior to launching, many hours were 
devoted to calculations of the proper 
pontoon spacing in order to achieve the 
desired negative buoyancy. Items to be 
determined and considered included: 

Weight of the water. 

Weight of the bare pipe. 

Weight of the coating. 

Displacement of the pipe and coat- 
ing. 

Weight of the matting slats (wet and 
dry). 

Variance in all of these factors Ie 
quired compiling of minimum, max 
mum and average figures with actual 
pontoon spacing based on average com 
dition. Major problem resulted from 
the discovery that matting slats would 
gain as much as 4 |b per ft of pipe when 
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HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe is then rinsed in clear, hot water and dried in warm- 
ing room. Throughout Hill, Hubbell process, pipe is kept 
at 80-90° to prevent moisture condensation. 


ROTO GRIT BLAST removes all mill scale and rust, 
cleans pipe to bare, bright metal, provides a slight “tooth” 
to hold coatings in positive bond. Priming coat is applied 
immediately after Roto Grit Blast. 











SECRET of Hill, Hubbell superiority is applying enamel ELECTRONIC holiday detectors inspect every length of 
in multiple 1%” coats instead of one thick coat—pipe pro- pipe before it leaves a Hill, Hubbell plant—further insur- 
tection insurance that pays off in the field. Then pipe is ance that coatings have dielectric strength to resist elec- 
tightly wrapped under even tension by special machines. trochemical corrosion underground. 


THREE HILL, HUBBELL PLANTS TO SERVE YOU: 
GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 
— 


in the Youngstown —— Chicago Switching Zone 
Switching Zone (in transit privileges) 









Pioneer in t 


CL ‘Pipe p rotection 
fora 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 
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LAKEHEAD PIPELINE EXTENSION 
STRAIT! OF MACKINAC CRDEIING: 











BILLBOARD, top, showing diagram of crossing project erected by MC and S. 


ONE OF the mandrels, center, comes on shore. Note scratches and mud on nose, 
which indicates they did yeoman service, saving damage to pipe and its 
coating. Mandrels were used on cable as it was pulled across. 


VICTORY! Pipe, bottom, emerges at night after 65 hour trip through depths of 248 
ft that were almost four miles in length. Weather was stormy. 





EIGHT 2500-FT strings of 20-in. pipe, 13/16-in. wall thickness, CONTROL tower, range lights, launchway, and transit stand. 


immersed in deeper water. That meant 
that there was a possible 80,000 } 
weight increase for entire line! 

From this fact stemmed the decision 
to maintain a 5 lb per ft negative buoy. 
ancy upon first entering water. Even 
upon gaining the full 4 lb, therefore. 
pipe weight would not exceed 9 Ib per 
ft. In final analysis this called for plac. 
ing of pontoons in such a manner that 
they carried 27 lb of 32 lb per ft tha 
coated pipe weighed in the 62.45 }} 
per cu ft water. This reasoning proved 
itself sound by virtue of the fact that 
necessary pulling strain never exceeded 
140,000 Ib as compared with 640,000 
lb that the pipe would have weighed jn 
water without the lift supplied by 
pontoons. ' 

In early August, as land and marine 
preparations were completed, difficult 
task of laying the pulling cable across 
the entire 20,000 ft was begun. Cable, 
two 2500-ft lengths of 154-in. and six 
2500-ft lengths of 2-in. separated by 
seven 36-in. mandrels, was laid from 
the derrick barge “Cherokee” as it 
traveled from south to north by winch- 
ing ahead on anchors placed at proper 
intervals. 

On August 8 as the “Cherokee” 
reached the North shore, cable was at- 
tached to the 20-in., specially-fabri- 
cated pulling nose and at 2:38 a.m. 
August 9, pulling of first section of the 
west line was begun. Many of the out- 
standing men in petroleum production 
and pipe line construction fields were 
on hand to watch initial launching. 

* With exception of the necessity of 
replacing the diesel pulling winch, due 
to mechanical difficulties, with a 
smaller auxiliary steam-powered one, 
pulling of the West line went smoothly. 
Time consumed in the actual pulling 
operations was 34 hours, 52 minutes. 
This meant an average speed of 9.5 ft 
per minute was maintained for entire 
20,000-ft crossing. 

For what is believed to be the first 
time, sonic depth soundings with 
fathometers were relied upon wholly 
during the entire dredging, pulling, and 
final survey operations. A special five- 
phase instrument, designed for this job, 





coated and wrapped in readiness for the big pull across the Maximum variation was four feet from center line throughout 
Straits. First section to go, in center, fitted with bullplug and buoys. the 20,000 ft despite depths, strong current, and heavy winds. 
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with : 7 . ‘ 
wholly In less than four years we’ve shipped more than quality, prompt service, and wide rarge of sizes —all 


eo 22,000 carloads of Basalt-Kaiser Steel line pipe to good reasons why... 


ris job, 


the nation’s growing pipeline networks... 
all of it delivered on time. 

This high strength, large diameter pipe of 
highest quality is playing an important role 
in the transmission of gas, oil, and water 
throughout the country. 

Experienced pipeline companies know 
they can rely on Kaiser Steel’s uniform 


It's good business to do business with 


iser Steel 








KAISER STEEL PIPE SPECIFICATIONS ° All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 





Type Diameter Length Wall Thickness Shipping Point 


Continuous Weld —Threaded and Coupled V2"' to 4" Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 


Continuous Weld — Plain End 23" to 42"’ O.D. Up to 40’ Standard Fontana, Calif. 
Electric Resistance and Fusion Weld — Plain End 14” to 18’ O.D. Up to 40’ .250’’ to .500’’ Napa, Calif. — Basalt-Kaiser 
Electric Resistance Weld — Plain End 53%’ to 1234" O.D. Up to 55’ -188” to .375"" Fontana, Calif. 
t stand. Electric Fusion Weld — Expanded — Plain End 20” to 30’ O.D. Up to 40’ .250’ to .500’ Napa, Calif. — Basalt-Kaiser 


oughout 
y winds. Prompt, dependable delivery at competitive prices ° KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New Yerk 
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sending 1152 signals per minute, 
proved to be particularly accurate and 
effective. Its speed and range produced 
an enlarged “picture” of the bottom 
contour. This made possible closely 
supervised control of the overall marine 
work. These fathometer surveys 
showed that neither of the completed 
four-mile lengths of pipe varied as 
much as five feet to either side of the 
established center lines. 

Pulling of the second (East) line was 
begun at 3:56 p.m., September 17. Al- 
though the required pulling strains were 
slightly higher, attributed to a rougher 
bottom contour, even better progress 
was achieved than on the first pull. 
Total time consumed in the actual pull- 
ing operation was cut to 33 hours 32 
minutes boosting the average foot per 
minute to above ten. Another record 
was set by the fact that (from start to 
finish) total elapsed time was only 65 
hours, 3 minutes. This included setting 
over, line-up, welding, and pontoon 
placement time. 

Upon completion of each pull, the 
lines were filled with water and hydro- 
statically pressure tested. To assure per- 
fect bottom conformation, a 4-in. 
“filler” line was shoved aproximately 
5000 ft into the pipes’ open end and 
water pumped in through it. This new 
method of filling from the deepest point 
outward, aided by the fact that the pipe 
was still supported by the pontoons, 
made it possible for the weighted pipe 


CLOSE-UP aerial view of the pipe launchway. 


to properly draw slack from each end 
towards the middle. 

As the final position of the lines was 
determined and found acceptable to 
the Army Corps of Engineers and the 
owner, pontoons were released. These 
38'%4-in. steel pontoons were held 
securely to the pipe by two 2-in. wide 
strips of strapping steel. Steel bands 
were run through heavy-duty releasing 
mechanisms.” These were connected to 
a short bridle-rope, a 300-ft coil of 
l-in. manila line, and a stainless steel 
buoy in that order. This hook-up was, 
in turn, connected to a %-in. steel 
“trip” cable that ran the entire 4-mile 
length of pipe. Pontoon removal was 
accomplished by under-running the 
cable, which released the coiled rope 
and its buoy. Then, a slight pull on the 
rope cut the two bands, and the pon- 
toons burst up on the surface. 

Pipe used on the Straits crossings is 
special, open hearth, Class A seamless 
tubing, 20-in. OD, with a 13/16-in. 
wall. Arriving from the mills in 27-ft 
random lengths, it was butt-welded 
into 2500-ft sections by a 75 deg, full- 
depth weld requiring eight passes. All 
welds were X-rayed. Welds found that 
did not meet the welding specifications 
were cut out and that joint rewelded. 

When completed, backfilling of both 
lines will consist of a full 15-ft cover 
out to the —65-ft contour line with 
additional fills, placed perpendicularly 


~ 2Patent by Collins. 





TWO-INCH steel cable on south shore leads to winch 2500 ft inward. 


“CHEROKEE,” barge used by Merritt-Chapman 


and Scott to pull cable. 


to pipe line at minimum 1000-ft spac- 
ings, on that portion lying in the deeper 
water. 


Conclusions 


Successful completion of this $8- 
000,000 project marks another mile- 
stone in pipelining history. This was the 
job that many engineers deemed im- 
possible—yet it was done, new records 
being set in practically every phase of 
the operations. New fields are now 
open and projects born on some engi- 
neer’s drawing board, but “pigeon- 
holed” and marked as impossible, may 
now be reconsidered with new-found 
enthusiasm. 

Men responsible for Straits job in- 
clude T. S. Johnston, president of Lake- 
head Pipe Line Company, Inc.; the co- 
ordinating committee mentioned earlier 
in this article, and the following repre- 
sentatives of various organizations in- 
volved: Bechtel Corporation, San Fran- 
cisco, California, acting as agents for 
the owners, and represented by Clark 
Rankin, project manager; E. F. Quiett, 
construction manager; V. R. Stirling, 
assistant construction manager; W .T. 
Fields, field engineer; Inspectors H. 0. 
Long, T. L. Geiger, and G. M. Zack; 
and Bob Allan, supervising engineer; 
supervising Merritt-Chapman and 
Scott’s portion of the job were Sherman 
H. Serre, vice president; J. S. Troxell, 
project manager; J. I. Tooker, marine 
superintendent; Donald McGregor, 
dredging superintendent; R. C. Cand- 
ler, tug and equipment superintendent; 
Pat Ryan and J. E. Suprenant, project 
engineers; and F. E. Krause, design en- 
gineer; Midwestern Construction Com- 
pany, Tulsa, Oklahoma, had “Bill” Wil- 
hite, general superintendent; A. E. 
Boyd, Jr., superintendent; Bill Norris, 
general foreman; R. C. Bryan, dope 
foreman; and Grady Benton, welding 
foreman in charge of their work; Col- 
lins Construction Company, Victoria, 
Texas, had on the job Sammy Collins, 
owner, F. T. “Billy” Glascock, general 
superintendent, and Jean E. Johnson, 
marine superintendent. zat 
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FIG. 1. BRAKE horsepower per 
1,000,000 cu ft of gas compressed 
for reciprocating compressor. (Base 
conditions: 0.6 gravity; 60 F; 
15.025 psi.) 


FUEL GAS REQUIREMENTS 































COMPRESSION RATIO 


FIG. 2. RECIPROCATING en- 
gine-compressor units fuel gas re- 
quirements. (Compressing 0.6 grav- 
ity natural gas.) 
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FIG. 3. BRAKE horsepower per 
* 1,000,000 cu ft of gas compressed 
for centrifugal compressors. (Base 
conditions: 0.6 gravity; 60 F 
15.025 psi.) 





Compressor Design and Performance Developments 


Improvements, new designs earmark compressor and compressor equipment 


industry; here's summary of what's happened and how the units’ efficiencies compare 


Abstract 


The development of the combustion 
gas turbine and its application to nat- 
ural gas transmission pipe lines requires 
a comparison with reciprocating gas 
engine compressor equipment to evalu- 
ate its impact upon the natural gas in- 
dustry. Although the gas turbine does 
not have sufficient operating time in 
gas pumping service to allow an ac- 
curate appraisal to be made of its eco- 
nomic capabilities, sufficient data is at 
hand to outline its possibilities and the 
problems which have arisen in the at- 
tempt to apply these machines to gas 
service. 

Recent gains in the efficiency of gas 
engine reciprocating equipment has 
considerably altered the comparative 
economic picture of reciprocating 
equipment with the gas turbine, steam 





*Supervising engineer, Tennessee Gas Trans- 
mission Company, P. O. Box 2511, Houston 1, 
Texas. 
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B. T. MAST* 


turbine, and electric motor driven com- 
pressors. 


RECENT improvements in recipro- 
cating engine compressors and advent: 
of new type prime movers for the com- 
pression of natural gas on natural gas 
pipe lines have been introduced at such 
a rapid pace in last few years that an 
appraisal of the present status of vari- 
ous available units is quite in order. 

To allow this appraisal to be more 
clearly understood, it is desirable to 
review the recent development of each 
of various type units individually and 
then compare the present status of the 
equipment. 


Reciprcating Engine Compressors 


Reciprocating engines with recipro- 
cating compressor cylinders mounted 
on the same frame have been the con- 
ventional gas compressing equipment 


for many years. By 1945, units avail- 
able have been of the single and twin- 
tandem horizontal and angle type. 
Angle type has been a unit with hori- 
zontal compressor cylinders and verti- 
cal power cylinders with both in-line 
and V-type construction. Engines were 
available of both 2 or 4-stroke cycle 
design and enjoyed comparable per- 
formance. Through the years, horse- 
power requirements for design of 
pumping plants have been established 
empirically and recorded on a graph 
on which the brake horsepower per mil- 
lion cubic feet compressed is plotted 
relative to compression ratio (ratio of 
discharge pressure to suction pressure) 
which the unit was to maintain. 
Curve in current usage in 1945-46 
may be seen as curve A in Fig. 1. Nor- 
mal procedure was to multiply the vol- 
ume of gas to be compressed by the 
horsepower value obtained from this 
curve to establish the total amount of 
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ALSO COLLAR LEAK CLAMPS, HIGH PRESSURE REPAIR SLEEVES 












Dresser Manufacturing Division, 49 Fisher Ave., Bradford, Pa. (One 
® of the Dresser Industries). Warehouses: 1121 Rothwell St., Houston, 


Texas; 101 S. Bayshore Highway, South San Francisco, California. 
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Pipeline Cleaners Co. 


Fort Madison, lowa 

















REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
. signed to stop every type of collar leak in 
olf and gas lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 


INDIANA, U.S.A 


SOUTH BEND 21, 
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horsepower required to accomplish a 
given compression job. 

This curve, however, did not tell the 
full story and in inexperienced hands 
has led in some cases to difficulties. 
Difficulty was occasioned by the nor- 
mal procedure of designing a pipe line 
system to assumed fixed operating con- 
ditions and selecting compressor cylin- 
ders to operate at the fixed ratio so ob- 
tained. 

In 1945 or 1946, this ratio was about 
1.7 or 1.8. Ratio varies on the actual 
operating pipe line due to operations 
at load factors less than 100 per cent, 
changes in volumes purchased or de- 
livered through specific metering points 
and as a result produced an unloaded 
condition of the engine at ratios lower 
than design point. If this unloading ef- 
fect is taken account of by basing the 
curve on rated horsepower of engine, 
rather than actual developed horse- 
power, considerably greater installed 
horsepower will be required at ratios 
lower than the design point, as evi- 
denced by the dotted portion of curve 
A, Fig. 1. 

It will also be noted upon compari- 
son of curve A, Fig. 1 with the theoreti- 
cal required horsepower to compress 
the gas, curve D, Fig. 1, that a consid- 
erable portion of developed energy was 
devoted to nonproductive work. 

Brake horsepower per one million 
curves compared to theoretical required 
horsepower is a measure of the effi- 
ciency of the compressing unit only. 
Probable best measurement of the 
prime mover’s efficiency can be as- 
sessed by the fuel consumption of the 
engine per brake horsepower of energy 
developed. To assess the full combined 
effect of the compressor and the prime 
mover, it is necessary to combine the 
efficiencies of both engine and com- 
pressor. 

Since the gas industry bases its think- 
ing on the volume of gas handled, a 
comparison of fuel requirements, Btu’s 
per day required to compress a thou- 
sand cubic feet of gas per day, can ade- 
quately serve as a tool to compare dis- 
similar units. Values of fuel required 
may be obtained by multiplying the 
fuel consumption in Btu’s per brake 
horsepower hour by 24 hours by the 
brake horsepower required to pump 
1000 cu ft per horsepower hour. With 
1000 Btu per cu ft gas for fuel, the 
values will also be cubic feet of fuel per 
1,000,000 cu ft of gas pumped. 


About 1947, tests and studies were 
undertaken to achieve an improvement 
in compressor performance. These 
studies soon isolated the causes of the 
nonproductive work being expended, 
and indicated the type of cylinder de- 
sign required to eliminate excessive 
losses and how to maintain full load on 
the engine throughout the desired range 
of compression ratios. Design basis for 
these type cylinders may be obtained 
from a paper originally presented by 
the author of this paper at “Gas Short 
Course” at Texas A & I College in 
Kingsville, Texas, in June, 1949. This 
material was first published in the June, 
1950, issue of The Petroleum Engineer, 
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FIG. 4. COMBUSTION gas turbine. 
centrifugal compressor units, fuel gas re- 
quirements. (Compressing 0.6 gravity nat- 
ural gas.) 


Oil and Gas Pipelining Edition, Page 
D-14. Title of the paper was “Com- 
pressor Cylinder Design for Gas Trans- 
mission Pipeline Systems.” 

By 1949, engines were running with 
horsepower requirements in accordance 
with curve B, Fig. 1, and by 1952 in 
accordance with curve C, Fig. 1. As 
can be readily seen, these advances 
represent a major gain in increasing 
compressor efficiency and reducing the 
amount of horsepower required to per- 
form a given compression job. Im- 
provement as represented by the reduc- 
tion of horsepower required for a given 
compression problem varies from 15 
per cent at a 1.6 compression ratio to 
about 41 per cent of a 1.3 compression 
ratio. 

During the same period, engine 
manufacturers were engaged in im- 
provements upon the engine to obtain 
greater fuel economy. In period sub- 
sequent to 1946, first major step was 
made in 1949 to reduce fuel consump- 
tion from about 10,500 Btu per horse- 
power hour to about 9500 Btu per 
horsepower hour primarily by raising 
combustion pressures in the power cyl- 
inders. Addition of a  turbosuper- 
charger for 4-cycle engines and an ex- 
haust gas turbine driven blower for 2- 
cycle engines has generally led engine 
manufacturers by 1953 to guarantee a 
fuel consumption of 7500 Btu per 
horsepower hour. 

Combined effects of fuel consump- 
tion and pumping ability of the com- 
pressors are presented by relating fuel 
consumption to volume of gas com- 
pressed instead of the conventional ref- 
erence to horsepower hours. Reference 
to Fig. 2 will reveal the overall gains 
in efficiency by reciprocating equip- 
ment. Overall gain in efficiency of the 
equipment as measured by the reduc- 
tion of fuel required for a given com- 
pression problem varies from 38 per 
cent at a 1.6 compression ratio to 53 
per cent at a 1.3 compression ratio. 


Combustion Gas Turbines 


Contrary to current popular opinion, 
the combustion gas turbine is not a re 
cent invention. Reference to basic prit- 
ciple of the turbine is first recorded in 
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history about 130 B.C. This first re- 
corded attempt to utilize the turbine 
principles was a machine designed by 
Hero of Alexandria to impart motion 
to symbolic figures on an altar. Air was 
heated in a vertical tube and a flow in- 
duced in radially placed tubes with mo- 
tion resulting from creation of an im- 
pulse effect. 

Further mention of the turbine prin- 
ciple has appeared at various intervals 
after the 16th century. First practical 
commercial turbine is perhaps the 
Holzworth explosion-type turbine op- 
erating on the Otto cycle. Development 
of this turbine continued until about 
1933 and published results indicate 
highest overal thermal efficiency ob- 
tained by Holzworth was about 13 per 
cent. First extensive use of the turbine 
principle was in form of exhaust gas 
turbines driving centrifugal air com- 
pressors f for super-charging purposes in 
conjunction with reciprocating engines. 
This type unit has wide spread usage in 
both industrial engines and military air- 
craft engines. 

Several combustion gas turbines are 
presently installed and have been oper- 
ating satisfactorily for some period of 
time on such services as power gener- 
ation, marine power units, locomotive 
power units and aircraft jet engines. 

First installation of the combustion 
gas turbines for pipe line service was 
made by joint effort of Westinghouse, 
supplying the turbine, and Ingersoll- 
Rand, supplying the centrifugal gas 
compressor. Unit was installed on 
Mississippi River Fuel Corporation 
pipe line at Wilmar, Arkansas in May, 
1949. This unit was a simple-cycle, 
1850-hp, one-shaft machine with a fuel 
rate of approximately 16,000 Btu per 
horsepower hour. Compressor fur- 
nished with this unit is comparable in 
efficiency to the compressors being used 
today. Horsepower requirements of this 
type compressor may be seen as curve 
B, Fig. 3. In order to assess the gas 
pumping ability of this unit, fuel con- 
sumption per 1000 cu ft of gas com- 
pressed may be seen as curve A, Fig. 4. 

In spring of 1952 the first simple- 
cycle, 2-shaft regenerative turbine 
driven compressor was installed on 
Tennessee Gas Transmission Com- 
pany’s system in a joint venture with 
Clark Brothers. This machine is of type 
made by other manufacturers which are 
now installed on other pipe line systems 
and presently being offered for installa- 
tion. Axial flow air compressor of this 
unit is a 10-stage compressor and the 
power unit is a 2-stage turbine with the 
two turbine wheels being mounted on 
separate shafts. First shaft drives the 
air compressor and the second shaft 
drives gas compressor. Fuel consump- 
tion of this unit is approximately 11,- 
160 Btu per horsepower hour and the 
centrifugal compressor horsepower re- 
quirements conform to curve B, Fig. 3. 
This machine has an overall pumping 
efficiency in terms of fuel requirements 
per 1000 cu ft of gas compressed in ac- 
cordance with curve B, Fig. 4. 

Type compressors discussed to this 
point are low-volume, high-head ma- 
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ERCELSO - AIR ELIMINATOR 


. . . for removal of bulk quantities of water, pipe 
scale, and rouge from products Pipelines... . . 


These HPQ-1000 SC Separators are in use at Plantation Pipe 
Line Company’s Baton Rouge Pumping Station. Today, more 





Write for 
and more Products Pipe Line Companies are using EXCEL-SO Bulletin 
Units to remove water and dirt from products streams either 
as primary coalescers or as first-stage units in connection FEQ-51 








with desiccant dehydration. 


WARNER LEWIS COMPANY 
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aim - Gas - anmonin/ COMpressor operators 


DID YOU KNOW... 


ormance 
“you can pwuild peal ne pressors! 


INSTALLATION ) 3 vOSs VALVES 
WILL DO THE JOB! 





if you want peak performance .. . increased efficiency la» 
. greater output . . . lower power costs with utmost safety, (a) 
investigate the advantages of VOSS VALVES for your machines. SY 


VOSS VALVES provide. . . Quiet, vibration-free operation ° 
20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature ° 

lower operating costs * utmost safety. 





To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation. 


VOSSVALVES 


REG. U.S. PAT. OFF. 


J.H.H. VOSS CO. 


INCORPORATED 





783-A East 144th Street, New York 54, N. Y. 


To obtain more information on products advertised see page E-29 
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10,000 HORSEPOWER IS DELIVERED by these 
ten Worthington UTC Engine-Compressors in 
the Navajo Station on the El Paso Natural Gas 
line. Two 2000-hp Worthington UTC com- 
pressors are planned for the company’s pending 
expansion at this station. They will handle a 
total of 687,000,000 cubic feet of gas when the 
installation is completed. 


FEATHER* VALVE USED EXCLUSIVELY in Wor- 
thington compressors seats by contact, not by 
impact; ends remain in contact with the seat at 
all times. It operates quietly, efficiently, and 
with minimum maintenance. 


To obtain more information on products advertised see page E-29 THE PETROLEUM ENGINEER, December, 1953 
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; NEW MEXICO 
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his s 

Be: ie ELECTRIC POWER for the Navajo compressor station is supplied 


by these two Worthington type CCG-6 gas engines which drive 


PROPOSED 792 MILE, 30" PIPELINE to add 400 million foot Electric Machinery generators. Such an economical means of 





capacity will run from the Permian Basin in Texas to Franco- 
nia, Arizona. The Navajo Station, largest in the line, will use 
a total of thirteen Worthington UTC Engine-Compressors. 


generating power should not be overlooked when compressor 
stations are planned. Another CCG-6 is planned to supply 


additional power at the Navajo Station. 


13 Worthington UTC Engine-Compressors 
planned for new El Paso Natural Gas line 


The El Paso Natural Gas Company plans to 
install 13 Worthington Uniflo two-cycle engine- 
compressors on its new 792-mile line if the project is 
approved by the Federal Power Commission. These 
are in addition to the 18 units that the company 
already has in operation or in process of installation 
on this line. 

The new 30-inch main transmission line will origi- 
nate in the Permian Basin and extend in a north- 


Standard equipment on Worthington UTC’s is 
the exclusive Feather* Valve—a factor that con- 
tributes materially to long life and trouble-free per- 
formance. The Feather Valve has long been recog- 
nized as the lightest, tightest, most durable and 
efficient valve obtainable. 

While Worthington UTC compressors are widely 
used for pipeline gas compression, they are also 
well suited to many other jobs, such as pressure 


these westerly direction across New Mexico to a point maintenance on oil wells; varied service in natural 

eh near Gallup. There junction will be made with the gasoline plants; solvent extraction, vapor recovery, 

com- existing 24-inch main transmission pipe line from and recycling and stabilization of gases in oil 

ding the San Juan Basin. From that point west, the new refineries. 

dle a 30-inch line will loop the present San Juan line to a If your business requires gas compression, it will 

n te pointclose to Franconia, Arizona, near the California pay you to write for further information on the 
border. This line will make possible additional de- Worthington UTC Engine-Compressor. Sizes range 
liveries totaling 400 million cubic feet of gas per from 1,000 to 2,000 hp. Write to your nearest 
day; 300 million cubic feet per day coming from the Worthington district office for Bulletin S-500-B23B. 
Permian Basin and 100 million cubic feet per day Or write directly to Worthington Corporation, En- 
from the San Juan Basin. gine Division, Buffalo, New York. EK.3.2 

The Navajo and Leupp compressor stations, first sil inatiea dle 

a and second to handle the full 687 million cubic feet  saieaeanc 

te per day (the San Juan system is currently authorized 

cat at for 287 million cubic feet per day) are both fully 

_ and equipped with ee UTC Engine-Com- 


pressors exclusively. 
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NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 
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FIG. 5. ELECTRIC motor driven 
centrifugal compressor units, fuel 
gas requirements. (Compressing 0.6 
gravity natural gas.) 


chines which will operate between com- 
pression ratios between 1.1 and 1.32 
compression ratio with a compression 
efficiency of 83 per cent. Although no 
operating data are available at this 
moment, another type of compressor is 
available which is known as the high- 
volume, low-head machine for oper- 
ation at compression ratios lower than 
1.1 and with a reported 86 per cent 
compression efficiency. These units 
would be used in series operation nearly 
exclusively. Increase of 3 per cent in 
compression efficiency would lead to 
an overall more efficient plant. 

Improvements in the turbines within 
the last year have led the manufactur- 
ers to offer for installation units with a 
fuel consumption rate of 10,280 Btu 
per horsepower hour. This fuel rate, 
combined with present compressor per- 
formance, would indicate an overall 
fuel economy indicated by curve C, 
Fig. 4. 

Further improvements in efficiency 
of the turbine unit are nearly directly 
dependent on the ability of turbine 
blading to withstand temperature. 
Present units are being rated on blade 
temperature of 1400 F to 1450 F. An 
increase of turbine blading tempera- 
ture of ‘100 F would indicate fuel con- 
sumption rate could be dropped to 
9500 Btu per horsepower hour. An ad- 
ditional 100 deg elevation in blading 
temperature would yield a correspond- 
ing decrease. With the present produc- 
tion and research being carried out on 
gas turbines and aircraft jet engines, 
it would appear that increased blading 
temperatures will be obtainable in near 
future. 

A 200 deg increase in blading tem- 
perature should yield a fuel rate of 
9000 Btu per horsepower hour which, 
combined with present gas compressor 
efficiencies, would yield a fuel con- 
sumption curve per 1000 cu ft of gas 
compresesed as indicated by curve D, 
Fig. 4. 

Although turbines can be built em- 
ploying more complicated systems such 
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FIG. 6. STEAM turbine driven 
compressor-compressor units, fuel 
gas requirements. (Compressing 0.6 
gravity natural gas.) 


as multistaging of the air compressor 
with intercooling and reheating to ob- 
tain higher efficiencies, these systems 
appear to be too costly and complex 
from an operating standpoint to be used 
for pipe line sérvice; therefore, these 
type units have not been considered in 
this analysis. 


Electric Motor Driven 
Compressors 


Electric motors driving centrifugal 
compressors for natural gas pipe lines 
were probably first employed to an 
appreciable extent in conversion of 
War Emergency “Big and Little Inch” 
pipe lines, which were converted from 
oil to gas service in 1947. 

This conversion also marked the first 
extensive installation of centrifugal 
compressors for gas pipe line service. 
Horsepower requirements of these 
initial compressors were as indicated 
by curve A, Fig. 3. 

In order at this time to eliminate the 
differences of opinion as to method of 
comparing natural gas fuel costs to 
electric pumping power rates, the effi- 
ciency of this type installation can be 
compared to other equipment by as- 
suming gas company will generate its 
own power from fuel taken from the 
line and using generating efficiencies 
and electric transmission line efficien- 
cies obtainable in the period of time 
with which we are concerned. 

Electric generating plants with med- 
ium pressure boilers and turbines com- 
bined with generator, transmission line, 
and motor losses would indicate a fuel 
consumption rate in 1948 of about 10,- 
830 Btu per horsepower hour. This fuel 
rate, combined with horsepower re- 
quirements of the compressors avail- 
able in this same period, would indi- 
cate a fuel consumption rate as indi- 
cated by curve A, Fig. 5, based on Btu’s 
per 1000 cu ft of gas compressed. 

Using same type electric installation 
and the most efficient centrifugal gas 
compressors available today, fuel con- 
sumption rate would be about 10,830 
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FIG. 7. FUEL gas requirements— 
most efficient 1953 equipment 
available. (Each unit compressing 
0.6 gravity natural gas.) 


Btu per horsepower hour and an over- 
all rate in Btu per 1000 cu ft com- 
pressed as indicated by curve B, Fig. 5. 
This curve would probably represent 
the average fuel consumption rate if 
power were purchased today in most 
parts of the country. 


Steam Turbine Driven 
Centrifugal Compressors 


Remaining new type of compressor 
equipment which is currently being 
used is a steam turbine driven centrifu- 
gal compressor unit with steam being 
generated in boilers at plant site with 
gas from pipe line as fuel. To my know- 
ledge this type installation has been 
made in only one company’s pipe line 
system and published data on these 
plants’ performances is not yet com- 
plete.. General engineering knowledge 
of the performance of components, 
however, can lead to a fairly accurate 
appraisal of the efficiency of this type 
drive. These plants are equipped with 
medium pressure boilers, most modern 
and efficient steam turbines, and most 
efficient centrifugal gas compressors 
available today. By the combination of 
published efficiencies of various com- 
ponents, these installations should yield 
a fuel consumption rate of approxt- 
mately 11,260 Btu per horsepower 
hour. 

This fuel consumption rate, if com- 
bined with centrifugal compressor 
horsepower requirements of 1947, 
would have had an overall fuel con- 
sumption rate as indicated by curve A, 
Fig. 6, if such a plant had been built in 
1947. By the time first plants of this 
nature were constructed however, im- 
proved compressors had been designed 
as represented by curve B, Fig. 3. Fuel 
consumption rate of 11,260 Btu per 
horsepower hours, combined with cen- 
trifugal compressor horsepower Ie 
quirements indicated in curve B, Fig. 
3, should yield an overall plant fuel 
consumption rate as indicated by curve 
B, Fig. 6. 

Similar plants using high pressure, 
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high temperature boilers should yield a 
fuel consumption rate of about 9000 
Btu per horsepower hour and an over- 
all plant fuel consumption rate as in- 
dicated by curve C, Fig. 6. 


Comparison of Units 


Comparison of various types of driv- 
ing units available for use on an effi- 
ciency basis giving effect to overall effi- 
ciency of prime mover and the com- 
pressor as a unit can now be made by 
comparing fuel requirements of various 
units in relation to its gas pumping 
ability using the most modern equip- 
ment available today. This comparison 
can readily be seen by reference to Fig. 
7, which combines best possible fuel 
rate curves of each of types of drivers 
with their companion compressors. 

Reciprocating compressor curve 
marked “D” is not extended below a 
compression ratio of 1.2 for several 
reasons. Reciprocating compressors op- 
erating at ratios below this point would 
require such large compressor cylinder 
displacement to load engine that it be- 
comes nearly impossible to provide 
sufficient clearance to unload engine at 
ratios appreciably above a 1.2. Cylin- 
ders which adequately load the engine 
from a 1.2 to a 2.0 compression ratio 
fall off so severely in loading the engine 
below a 1.2 that it is not practicable to 
apply this equipment to services with 
fluctuating ratios in this region. 

Three other type units require con- 
siderably higher fuel with ratios above 


HcM 





1.2. Even though these three units have 
considerably poorer fuel economy, 
they may well have useful application 
due to the other component operating 
costs of a pipe line system. No attempt 
will be made in this paper to assess the 
other operating costs to establish the 
most economical unit in a given situa- 
tion due to wide variance in operating 
and maintenance costs experienced in 
various sections of the country by dif- 
ferent pipe line operators. 

Certainly the possibility of a de- 
creased labor cost, due to different 
manpower requirements of various 
units, can possibly offset or overbalance 
the fuel disadvantage. This point, how- 
ever, must be assessed by the individual 
designer using operating costs which he 
has experienced. 


New Developments 


Some new proposals for other type 
compressing units have been advanced 
within the last year and may be of in- 
terest: 

Reciprocating Gas Engine. A reci- 
procating gas engine with a very low 
fuel consumption driving through gear 
trains a centrifugal compressor has 
been proposed by two manufacturers. 

Combination Gas and Steam Tur- 
bines. A combination combustion gas 
turbine and steam turbine plant driving 
centrifugal compressors has been pro- 
posed. Main feature of this installation 
is to use the turbine exhaust gas heat 
for feed water heating of steam plant to 


PIPE CUTTING AND BEVELING MACHINE 


Guts 





obtain an overall more efficient plant, 

Another combination combustion 
gas tubine and steam turbine plant has 
been proposed featuring a combustion 
gas turbine as primary unit and a sec. 
ondary low-pressure steam turbine unit 
using waste heat boilers in the gas tur. 
bine exhaust to generate 150 Ib steam. 

Free Piston Engine. Another unit fo; 
possible application to pipe lines cop. 
sists of a free-piston engine serving as 
a hot-gas generator supplying a hot ex. 
haust gas stream to a turbine which 
would drive a centrifugal gas com- 
pressor. 

Efficiency Increases. Tremendous jp. 
creases in efficiencies obtained in com. 
pressing equipment since 1945 have 
completely upset previous balances be. 
tween pipe line and compressor station 
operating costs. 

Improved Pipe Line Design. A tre- 
appraisal of pipe line system designs 
based upon improvements in compress- 
ing equipment may lead to interesting 
possibilities for increased efficiencies 
in existing pipe line sytems. 
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Split horseshoe shaped gear permits machine to slip oy 
quickly over pipe. Fast operating snap chain fasteners hold it Shap ; 
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in place. A complete cut and bevel can be made in a 12 inch 
pipe in about two minutes. 














You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 

cutting and the work is all done in the field. 


Bring this light (24 to 155 “ag tere but durable machine 
to the pipe instead of moving the heavy pipe to the machine. 
Remember, H&M designs for SPEED and ECONOMY. 
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Advance design features make 


Allis-Chalmers Tractors performance leaders 


i takes truly modern equipment to keep pace with today’s 
stepped-up demands — and do it at an operating cost 


which insures fair and consistent profits. The line of Allis- 
Chalmers crawler tractors has been designed and built com- 
pletely new since the war, with the kind of advanced engi- 
neering that delivers big-capacity performance at a minimum 
of maintenance expense. 





Dolly Lubrication 

1000-hour Lubrication. Operate six months 
on a 40-hour week basis with just one 
lubrication of truck wheels, front idlers 
and support rollers. Positive seals pro- 
tect from dust, loose sand, soft ground, 
mud or water. You gain working time, 
save labor and lubricant costs, eliminate 
costly damage from greasing neglect. 
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Unit Servicing. No need to remove trans- 
mission or engine, radiator, grille, etc., 
when servicing or removing an Allis- 
Chalmers master clutch. The unit assem- 
bly principle also applies to final drive 
gear, transmission, steering clutches, en- 
gine and truck frame. Save hours of 


Single R i ‘ : 
ngle Reduction costly service and down time. 


final Drive 





double Reduction Final Drive. With smaller gears and shorter 
shafts, double reduction final drives provide better bearing and 
sear alignment. The “live” axle permits smaller, more service- 
able seals. Equally important, double reduction drive provides 
lor smooth, clean bottom construction and the extra ground 
clearance so necessary on rough terrain. 
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Ordinary Steering 
Clutches Hydraulic Steering and Self-Energizing Brakes. , 





Open or Partly 
Shielded Track ‘ 
Release Mechanism Oil Enclosed Track Release Mechanism. Op- 


Hydraulic Torque Converter Drive. The HD-20 is the only crawler 


LLIS-CHALMERS 


This forward progress is a continuing program 
Additional improvements are constantly being in 
corporated into the HD-5, HD-9, HD-15 and HD-20 
tractors. If you are in the market or just interested 
see your Allis-Chalmers dealer for all the inside 
facts that have proved so popular with owners as 
well as operators and mechanics. 





The HD-15 and HD-20 have hydraulic | 
booster steering; operator exerts only 3 
to 5 lb. pressure on controls, so he gets 
small tractor maneuverability from these 
27,850 and 41,000 crawlers. Self-energiz- 
ing brakes need less pedal pressure, take 
hold with a firm, uniform grip. 


—— 





erating in oil and sealed against dirt and 
moisture, Allis-Chalmers track release 
mechanism seals out mud, ice and debris. 
Because it’s completely sealed, release 
mechanism is in working condition at all 
times — providing positive protection 
when obstacles jam into the tracks 





tractor where torque converter is standard equipment and 
part of the basic design. Torque converter gives greater pay 
load capacity because this unit automatically balances travel 
speed to the load. And with most shifting eliminated, there’s 
far less operator fatigue. 





1, U. Ss. A. 








Gas Turbine 





Experiences On El Paso Natural’s Lines‘ 


Construction costs, operating experiences and costs, design, 


layout, and principles of operation of first large scale turbine use 


INDUSTRY has shown widespread in- 
terest in the installation of the gas tur- 
bine driven centrifugal compressor sta- 
tion on the El Paso Natural Gas Com- 
pany system. This is the first time the 
gas turbine has been used on a large 
scale in natural gas transmission. There 
have been many inquiries about the 
success of the gas turbine driven cen- 
trifugal compressor station, its design, 
and its operation. It may be of interest 
to discuss design and operational ex- 
perience now that the construction pro- 
gram is almost completed and oper- 
ating time has been accumulated on 
some units. 

Fundamental design assumptions for 
plant layout, piping design, and prin- 
ciples of semi-automatic operation fol- 
lowed in designing these stations are 
presented. Some installation costs and 
station performance data are included 
for evaluation. For those contempla- 
ting the installation of gas turbine sta- 
tions, a few suggestions on design im- 
provements and operating experience 
to date are also included. 

Before this expansion started, El 





7Pre-ented at American Society of Mechan- 
ical Engineers Pctroleum Division meeting, 
Houston, 1953. 
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The Author 


Steve R. Sawyer is presently in charge 
of field technical service section of the 
engineering de- 
partment, El 
Paso Natural 
Gas Company. 
He received a 
BS degree in 
mechanical en- 
gineering from 
Oklahoma Uni- 
versity in 1947 
and joined 
Cooper -Besse- 
mer Corpora- 
tion where he spent 2% years in field 
testing and development of gas com- 
pressors, working on most of the major 
gas transmission lines in the nation. 

In 1949, he joined El Paso, where he 
has been intimatey associated with ihe 
design, installation, and start-up of gas 
turbine centrifugal compressor stations 
on El Paso’s system. 
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FIG. 1. COMPARISON of selected compressor characteristics 
to pipe line flow and horsepower requirements. 
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Paso’s California system consisted of 
parallel 26-in. and 30-in. pipe lines, 
737 miles long, with six reciprocating 
main line compressors spaced 100 
miles apart, which pumped 780,000,- 
000 std cu ft per day. Intermediate 
centrifugal booster stations were in- 
stailed between the reciprocating sta- 
tions to increase the capacity of this 
system to 1120 million standard cubic 
feet per day. 

Economic studies showed that by 
reducing the station spacing, trans- 
mission costs went down with an in- 
crease in flow. The maximum economic 
flow limit for the parallel 26-in. and 
30-in. pipe line was approximately 
1130 million standard cubic feet per 
day, using two intermediate stations 
between existing reciprocating stations. 
An investigation of pipe line steel re- 
quired in tons per mile versus volume 
flow, showed that approximately 50 
per cent less additional steel would be 
required if intermediate centrifugal 
booster stations were used. 

The reasons for selecting the gas 
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turbine driven centrifugal compressor 
for the intermediate booster stations 
have been discussed.t The centrifugal 
compressor was more adaptable to the 
low compression ratios required by the 
rearrangement of the station spacing. 
The high efficiency of the centrifugal 
compressor at these ratios saved ap- 
proximately 3000 hp per station. The 
ability of the split shaft turbine to 
carry higher loads at reduced speeds 
was especially suited for driving cen- 
trifugal compressors. The automatic 
features of the gas turbine helped re- 
duce the operating labor required for 
station maintenance. The over-load 
characteristics of the gas turbine at re- 
duced ambient temperature were 
especially desirable for high load fac- 
tors during wintertime operation. Gas 
turbines required less cooling than any 
other type of equipment considered by 
a ratio of 1 to 8. Cost of the turbine 
was estimated to be $50 per horse- 


1“Gas-Turbine-Driven Compressors Possess 
High Flexibility,” J. F. Eichelmann, Oil and 
Gas Journal, May 5, 1952. 
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Westinghouse Microwave Letter 














Flexible System Design Uses Four Basic 
Panels For Radio, For Multiplex Functions 





TYPE FR MICROWAVE RADIO 


These four panels can be assembled as either terminal 
or repeater stations: 





1 Transmitter Receiver 


anon 


l9 Local Oscillator-Modulator 


| 
| 3 Automatic Freq. Control 


WL 











J 
| 





[4 Power Supply 





TYPE FJ MULTIPLEXING EQUIPMENT 


All the voice and telegraph functions required of a 
microwave system are available through combinations 
of these four panels: 





2 3 4 
Telegraph Telegraph Telegraph 
Power Receivers Transmitters 
Supply 











Westinghouse 2000 MC Microwave—These 
eight flexible, interchangeable panels are 
compatible with any type of interconnected 
equipment. 


The many practical uses of microwave 
communications and control systems 
can be enhanced by engineering skill. 
Flexibility of design, for instance, is 
one important measure of the quality 
of service you will get from any micro- 
wave system. Here’s how Westinghouse 
2000 MC Microwave is engineered for 
flexibility . . . to give you the reliable, 
long-term service you should expect. 


Design Goal: Flexibility 


First of all, Westinghouse studied user 
requirements . . . and reviewed its many 
years of practical experience in micro- 
wave communications and in the man- 
ufacture and application of all types 
of end-use equipment. Then Westing- 
house designed the 2000 MC system, 
stripping away non-essentials to attain 
an effective minimum of flexible, inter- 
changeable equipment. 


The illustration shows you the result: 
two streamlined assemblies—Type FR 
Microwave Radio and Type FJ Multi- 
plexing Equipment—each having only 
four basic panels. These eight panels 
are completely adequate for all radio 
and multiplex functions. System modi- 
fication, parts stocking and mainte- 
nance are thus reduced to their simplest 
possible terms. 


For 30 Voice Channels: 
One Panel 


The four radio panels can be assem- 
bled for either terminal or repeater 
station operation. The four multiplex- 
ing panels are even more versatile. A 
single Type FJ Voice Band Panel — 
completely self-contained even to hav- 
ing its own power supply—is useable 
for any of the 30 voice channels sup- 
plied by Westinghouse microwave. All 
that is required is a change of crystal 
and retuning. 


What’s more, Type FJ Voice Band 
Panels are adaptable to party-line or 
private-line service; to two-wire or 


four-wire termination; to all types of 
signaling. Party-line service requires no 
additional equipment and is free of 
complicated circuitry. Built-in signal 
ing allows immediate push-to-talk ope! 
ation of remote VHF base stations. 


For Telegraph Channels: 
Three Panels 


Any of the 30 available channels can 
be used for telegraph functions by em 
ploying telegraph equipment instead of 
the Voice Band Panel. Each channel 
so used can be submultiplexed to han 
dle up to 15 circuits for telemetering 
supervisory control, teletype, relaying 
and others. All of these functions de 
pend on only three basic multiplex 
panels: small, compact Type FJ Tele 
graph Transmitters and Receivers that 
mount individually on the Type FJ 
Power Supply Frame. All that is re 
quired to convert a telegraph unit from 
one frequency to another is a change 
of crystal and retuning. ’ 


For Each Channel: 
Independent Operation 


The great capacity of Westinghouse 
2000 MC Microwave—up to 30 voice 
channels or 450 telegraph channels 

can fulfill most present needs and 
accommodate future needs. Since 
Westinghouse microwave uses frequen 
cy-division multiplexing, these channels 
have maximum independence of each 
other. If one channel develops a fault 
all other channels continue to operate 
without interruption. 


Flexibility—and reliability, too. That's 
the essence of Westinghouse 2000 M¢ 
Microwave. Get full details now about 
this complete system of communica 
tions. Call your Westinghouse repre 
sentative or write: Westinghouse 
Electric Corporation, Electronics Divi 
sion, Microwave Section, 2519 Wilkens 
Avenue, Baltimore 3, Maryland. 


Ask for our Microwave Booklet. 


You CAN BE SURE...IF ITS Westinghouse 
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METER RUN 


power less than for equivalent recipro- 
cating stations. 


Selection of Centrifugal 
Compressor 


The flexibility of adjustable speed 
centrifugal compressors in meeting 
changes in pipe line conditions was ex- 
amined very closely. One of the better 
tools for evaluating the centrifugal 
compressor characteristics in relation 
to pipe line flow is the group of curves 
shown in Fig. 1. In the development of 
the curves, a constant discharge pres- 
sure was assumed for the Cornudas 
turbine station and for the Guadalupe 
reciprocating station upstream. For 
various volumes, the station differen- 
tial, found from the pipe line flow equa- 
tion was plotted, giving a pipe line 
characteristic. 

Then for constant values of gas 
horsepower, lines showing the varia- 
tion of head and suction volume con- 
ditions were developed to obtain a 
power characteristic. A compressor 
efficiency of 80 per cent was assumed. 
With these curves superimposed on the 
familiar compressor characteristic, a 
qualitative evaluation of the compres- 
sor was made. 

Shaded area on this figure shows the 
normal operating heads and flows ex- 
pected for the units at this station. If 
the adjustable speed range does not 
allow the centrifugal compressor to 
operate efficiently in this area, the in- 
termediate booster station may penalize 
the pipe line due to a lack of flexibility. 
A family of these curves may be made 
for various discharge pressures of the 
station upstream but maximum normal 
flow conditions should be calculated 
first. Minimum operating conditions 
were Calculated to see if the centrifugal 
compressor surge limit was out of the 
expected operating range. Curves are 
not intended to show actual unit oper- 
ating performance, but rather are a 
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quick way to evaluate the flexibility of 
a centrifugal compressor characteristic 
in relation to expected pipe line flow 
conditions. 

Two other compressor characteris- 
tics should be investigated in the final 
consideration of the compressor per- 
formance. Maximum and minimum 
specific speed studies are useful for 
estimating the flexibility of the impeller 
and case design for future and ultimate 
pipe line flow conditions. This study, 
used in conjunction with the estimated 
composite characteristic curve shows 
how the various impeller designs for 
the compressor case may be adapted 
to the pipe line. Analysis, using the 
ciiteria of pipe line flow comparisons, 
specific speed, and composite compres- 
sor characteristics should aid in select- 
ing a compressor of maximum useful- 
ness for the station. 

Centrifugal compressors furnished 
for our line all have an efficiency range 
otf 82 to 85 per gent of the design point. 
The design point speed of the compres- 
sor was selected at 4750 rpm. This al- 
lowed for sufficient increase in speed 
to obtain the maximum horsepower 
available from the turbine at low am- 
bient temperatures. The design point 


as 





FIG. 3. COMPRESSOR side of building, showing unit piping. 
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FIG. 2. TURBINE station, looking toward control room. 











of the compressors ranges between 14, 
000 and 17,700 std cu ft per minute 
inlet volume to the impeller at 4200 
and 3400 ft of head, respectively. The 
impellers are mixed flow and Francis 
type design and carry-out on the inlet 
volume curve to 19,000 cu ft per min 
before there is an appreciable drop 
in efficiency. 


Description of Plant 

Figs. 2 and 3 show a typical 3-unit 
station These gas turbines are housed 
in a 2-story building, 96 ft long, 54 ft 
wide and 40 ft high. Attached to one 
end of the building is a brick control 
room 30 ft long and 54 ft wide. The 
gas turbines are installed on an operat- 
ing floor 14 ft above grade with their 
duplex control system on the same 
level in the control room. Figs. 4 and 5 
show the operating floor of this station. 

Air washers and regenerators are 
installed on one side of the building and 
the compressors are piped up in a series 
of multi-plane loops on the opposite 
side of the building. Air-cooled heat 
exchangers are used to absorb the 20; 
000 Btu per minute heat load from 
each turbine. A 25-ton crane and a dis- 
assembly area large enough for the 
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FIG, 4. OPERATING floor, looking at turbines. 
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80 F 
I4.2 PSIA 
90.7 L.B 
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5000 RPM 
5,700 HP. 





FIG. 6. SCHEMATIC diagram of 5700-hp regenerative cycle 
gas turbine, showing flow through unit. 


removal of a complete turbine are also 
provided in the building. 

All purging, pressurizing, and vent- 
ing of the centrifugal compressor is 
done by mechanically operated valves 
in an automatic sequence, simultan- 
eously with the starting or stoping op- 
erations. One 55-kw generator was in- 
stalled to furnish stand-by power to the 
plant. Each turbine was equipped with 
a 125-kw auxiliary a-c generator. This 
generator is capable of supplying the 
power required for the turbine auxil- 
iaries and part of the station load. 
The plant was designed to be operated 
by one man per shift and a station 
chief. The electrical and mechanical 
maintenance is to be handled by three 
roving crews, each responsible for 
three stations. 


Turbine Design 


_The unit is a regenerative cycle tur- 
bine with a rating of 5700 hp at 5000 
[pm for an ambient temperature of 
80 F at an elevation of 1000 ft. A two- 
shaft adjustable speed machine, it op- 
erates with a thermal efficiency of 25 
per cent based on the lower heat value 
of the fuel. Fig. 6 is a diagram of the 
cycle showing gas quantities and pres- 
sure and temperature conditions in the 
turbine at both rated and maximum 
load conditions. 

An integrated lubrication system is 
used for the turbine and compressor. 


Gas compressor seal oil pump and 
compressor bearings are supplied oil at 
25 psi by a lube oil pump on the main 
shaft of the turbine. Auxiliary and 
emergency d-c lube oil pumps furnish 
oil to lubricate and cool the bearings 
during the starting and stopping of the 
unit. A shaft-driven seal oil pump 
boosts the oil to the pressure required 
by the high pressure seal. Compressor 
seal oil systems are made automatic 
by installing traps to drain the high 
pressure leakage from the seal and by 
use of a d-c lube oil pump to fill the 
emergency seal oil tank before start-up 
of the unit. Elevated emergency seal oil 
tanks are provided on the compressor 
with standard low and high level trips 
for shutting down the turbine under 
normal or emergency conditions. 
Emergency shutdown devices for the 
compressor and station are interlocked 
with each turbine so that station irreg- 
ularities, or compressor and turbine 
emergencies will shutdown the turbine 
and by-pass the station automatically. 
The valve sequence and station piping 
were designed so shutdown could be 
made without placing the compressor 
in surge. 


Turbine Operation 


The operator controls the plant from 
a control room. Starting and stopping 
of the turbine, opening and closing of 
the station valves, and the distribution 
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FIG. 5. CENTRIFUGAL compressors, operating floor. 


of power are all done in the control 
room. Fig. 7 shows one of the duplex 
control panels which has an associated 
cabinetrol containing all the moto. 
starter relays for one turbine. 

In the middle of the contro! panel 
are three green “ready” lights for indi 
cating when the equipment is ready to 
operate. Each light checks a portion of 
th pre-starting sequence and failure to 
light is an indication of where trouble 
may be found. Just below the “ready 
lights are three starting sequence indi 
cator lights. These lights indicate when 
certain events take place in the auto 
matic starting cycle. 

The operat>r must see all three green 
lights before ne can start the turbine 
in its timed relay sequence. The opera 
tion selector switch is then placed in 
the automatic starting position and the 
master start switch is turned to “start 
When this is done, the white “ready 
light immediately below turns on, indi 
cating that the d-c lube pumps have 
filled the overhead seal oil tank. The 
white light goes out and a yellow light 
comes on for remainder of sequence 

At this point the starting turbine 
cranks the gas turbine to 10 per cent 
speed for a 5-minute purging interval 
Then the starting solenoids are ene! 
gized and the turbine is fired and ac 
celerated to 60 per cent of speed with 
the assistance of the starting turbine 
Presence of flame is indicated by the 
large yellow light just above the green 
“ready” lights. At about 50 per cent 
speed the starting turbine is disengaged 
from the gas generator set and shut 
down. The load turbine breaks away 
from rest approximately 3 minutes 
after the turbine is fired. During this 
3-min interval the compressor is pres 
surized and the unit valves are opened 
automatically. A red light comes on 
indicating that the starting sequence is 
complete. 

The operator may manually contro! 
the speed of the turbines or he can turn 
them over to automatic discharge pres 
sure control equipment. Pressure re 
corder controllers are used to contro! 
fuel and the speed of the turbine and 
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Johns-Manville 


® speeds application 
© lowers construction cost 
® controls corrosion 


On field welded joints of mill wrapped pipelines, Johns- 
Manville Trantex Tape provides an economical and 
practical way to control corrosion at such critical points. 


Trantex is a durable plastic tape that sticks on contact— 
bonds tightly to the pipe. No heat or heavy equipment is 
needed in its application—it is easily applied by hand or by 
simple hand-operated devices. Many users find that Tran- 
tex Tape overcomes the problem of getting a uniform 
coating on welded field joints—speeds application . . . 
lowers job costs on both small and large diameter under- 
ground pipelines. For welded field joints or for repairing 
damage to enamel, Trantex provides a convenient coating 
that is economical to apply . . . gives lasting protection 
against corrosion. 


J-M Asbestos Pipeline Felt—used successfully for over 50 
years to protect enamel coating against all types of soil 
conditions—is used also as an outer wrap or shield to 
protect Trantex in rocky areas. 


For further information about Trantex Tape and J-M 
Asbestos Pipeline Felt, write Special Industries Depart- 
ment, Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay Street, Toronto 1, Ontario. 


BUILDING—THROUGH BUSINESS—FOR A BETTER AMERICA! 





support Junior Achievement 
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TRANTEX 20’y’ TAPE 








PROPERTIES OF TRANTEX TAPE 


*V-10 **V.20 
Dielectric Strength 
per mil thickness, 


Approx. 1,000 V 1,000 V 
Insulation Resistance, 

greater than 100,000 100,000 
(ASTM-D-257-49) megohms megohms 
Temperature Limit 200 F 200 F 
Adhesion 

oz. per inch width 30 20 
Tensile strength 

Ibs. per inch 30 56 
Elongation at Break 250% 300% 


“Trantex” is a black polyvinyl tape. It is available in 
two thicknesses— 


*V-10 is a 10 mil tape for average conditions, and 


**V_20 is a 20 mil thickness for use where a more rugged 


coating is specified, such as to repair enamel coatings. 











Johns-Manville TRANTEX /0///7y/ TAPE 
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PROTECTS PIPELINES AGAINST CORROSION 
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FIG. 7. DUPLEX control board in turbine station. 


to automatically maintain the set dis- 
charge pressure control point. To man- 
ually control the speed of the turbine, 
the selector switch 1s placed in the man- 
ual position and the speed adjusted by 
turning a knob below the switch. 


Auxiliary Electric Power 


During normal operation, a 480-v, 
60-cycle, 125-kw a-c generator sup- 
plies power for the turbine auxiliaries 
and part of the plant load. Station or 
camp power is arranged on a split sta- 
tion bus. These loads may then be 
switched to the individual generator 
buses. This generator is connected to 
the axial flow compressor shaft. The 
speed of the axial flow compressor 
varies between 50 and 60 cycles. There- 
fore, all electric motors and starters in 
the plant have a 50-60-cycle rating. A 
constant volts per cycle regulator was 
needed to prevent high current excita- 
tion of the motors at low frequencies. 
Inductrols were also provided to obtain 
a constant voltage supply for the bat- 
tery charger and station lighting. Bat- 
terles were installed to furnish power 
for starting and control relays. 

There is some controversy over the 
reliability of unit driven generators in 
variable frequency operation. During 
start-up of the first units, when pipe 
line flows were below design, some 
small camp motors burned out. This 
should not be a problem, however, 
when the expansion is completed. It is 
evident that pipe line conditions will 
permit operation of the gas generator 
set near the 60-cycle speed, so the 
unitized design then will be an advan- 
tage. There will be no shutdowns from 
failures of a centralized power plant 
since each unit is independent of out- 
side power. Controls would not be 
simplified if a separate power system 
Were installed since a dependable direct 
current supply would be needed for 
either the separate or unit generation 
plans. Battery power would still be 
needed for dependable shutdown and 
start-up operation of the turbine if 


either the unitized generator plan or 
separate auxiliary system were in- 
stalled. Turbine controls would not 
be simplified with a separate power sys- 
tem since battery power is needed in 
either case. 


Cooling Water System 


The total heat dissipation of one 
5700-hp gas turbine is 20,000 Btu per 
minute of which approximately two- 
thirds is the lube oil cooling load and 
one-third is from the turbine shell. A 
central system using air-cooled heat 
exchangers furnishes 115 F inlet water 
to the lube oil cooler. Approximately 
350 gpm of water is circulated for each 
turbine with a 7-deg drop in the ex- 
changers. Since start-ups are made in- 
dependent of outside power, the lube 
oil water pump does not come on until 
the gas generator set reaches 60 per 
cent speed and the unit generator is 
switched to the turbine bus. On shut- 
down of the turbine, the pump goes off 
and the water supply is shut off to the 
lube oil cooler. 


Station Piping 

In planning a centrifugal compressor 
piping system, two approaches are pos- 
sible. First, a flexible relatively high 
pressure drop system, and second, a 
rigid low pressure drop system with 
straight-through compressor piping. It 
was felt a flexible system of multi- 
plane loops and Z-bends should be 
installed because of small turbine-com- 
pressor alignment tolerances, to reduce 
the forces causing compressor move- 
ment, and the-need to hold compressor 
flange stresses to a minimum. Calcu- 
lations showed that with a straight- 
through arrangement excessive stresses 
would be encountered at the third unit; 
however, this plan is in successful use 
on another pipeline. Studies have 
shown that a 14 psi pressure loss exists 
in the flexible system of which almost 
half is caused by the ells added for 
flexibility. This drop is only slightly 
higher than the value recorded at recip- 
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FIG. 8 PLAN of 3-unit gas turbine 
station. 


rocating stations. Since the station de 
sign was new and untried, emphasi: 
was placed on flexibility as a conserv: 
tive approach. 

Fig. 8 shows a schematic layout fo. 
a 3-unit station. This piping system ha 
multi-plane loops between units fo! 
added flexibility. The main gas pipin 
is 30-in. hot rolled pipe made of X 
steel with a yield strength of 42,000 
psi. All pipe and fittings were fully 
normalized by the manufacturer and 
all welds made in the plant yard we 
stress relieved during construction. Sta 
tion valves are mechanically operated 
30-in. plug valves with 10-deg reco\ 
ery tubes. Downstream of the station 
are 30-in. check valves. 

Fig. 9 is a photograph of the unit 
piping close to the building which 
shows the gas motor operated suction 
and discharge valves and a 4-in. vent 
valve for each turbine. A 6-in. by-pass 
valve is installed at each suction valve 
along with a 2'%-in. solenoid pilot 
operated pressurizing valve piped 
parallel with a 2-in. manual purg¢ 
valve. The by-pass valves are 30-in 
swing check valves. 


Operation of Station Piping 
The heart of the piping system is 
dependable valve sequence. The siz¢ 
of the valves and the short time allowed 
for opening and closing makes mechan 
ical operation necessary. Hydraulic 
rams are used on the station block 
valves, while gas motors operate the 
unit suction and discharge valves. Th« 
valves must be operated in a definit« 
sequence to keep the compressor out 

of “shut-off” at all times. 

“Shut-off” on a centrifugal compres 
sor occurs when it is operating and 
no flow exists. It is very dangerous and 
happens only when a station or unit 
valve closes on the suction or discharg 
side of the compressor. Under these 
conditions the impeller will transfe1 
approximately 1200 hp to the small 
quantity of gas inside the compresso! 
which results in an increase in gas tem 
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Cutaway view showing passage of ventilating air 
through the series of ingenious baffles, positively 
excluding moisture and dirt from the motor windings. 





Many changes in both direc- 
tion and velocity of incoming 
air, knock out moisture and 
dirt. When required a clean- 
able air filter provides a fur- 
ther positive stop to air-borne 
foreign matter. 


=~" 


Windings are specially “mois- 
ture-sealed,’’ vacuum-pres- 
sure impregnated and dipped, 
insuring complete protection 
of electrical winding. 


QUTOOOR SPLASHPROOF 
WEATHER - PROTECTED 


_ strikes 
out 


costs 


rT Ct, 


STRIKE o" 


“Blow Thru” inlet and dis- 
charge openings prevent high- 
velocity winds from forcing 
dust or moisture into the 
winding chamber. 


ere is a motor that can take any weather 
and like it — torrential downpour, raging blizzard, fog, salt 
spray, sleet — a motor you can put outdoors anywhere and 
snap your fingers at building costs. Even special installation 
costs are out — no ductwork, no cored foundation, nothing 
more costly than a simple concrete slab. Numerous installa- 
tions from New York to California, Minnesota to Texas, all 
tell the same story of economy. Get the facts in the new 
Outdoor Motor Bulletin. Ask your local Elliott representative 
or write Elliott Company, Ridgway Division, Ridgway, Pa. 





To obtain more information on products advertised see page E-29 


a ELLIOTT Compony 


RIDGWAY DIVISION 
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STATION DISCHARGE 


FiG. ¥. GENERAL view of compressor piping. 


perature. Experience with a compres- 
sor operating at “shut-off” for approxi- 
mately 5 min showed that suction and 
discharge temperatures of the gas in 
the compressor piping immediately in- 
creased from 85 F to 165 F. When the 
unit was shut down and vented, the 
hot gas inside the compressor mixed 
with the gas in the discharge piping 
resulting in a temperature of 250 F. It 
was estimated that the gas temperature 
inside the compressor probably reached 
400 F. For this reason, a temperature 
shutdown device is placed in the volute 
of the compressor to trip the unit off 
when the gas reaches a temperature of 
200 F. 

These “shut-off” conditions are more 
likely to occur during start-up or stop- 
ping of a unit and can be prevented by 
making sure there is gas flowing 
through the unit when the impeller is 
turning. On start-up this is done by 
purging and pressurizing the case 
and opening the suction and discharge 
valves before the compressor impeller 
breaks away from rest. 

When stopping the unit, the station 
is by-passed and the suction and dis- 
charge valves are left open until the 
compressor impeller reaches about 40 
per cent speed. At this time, they are 
given a closing signal simultaneously 
with the opening of a 4-in. vent valve. 
When a unit is shut down the pressure 
ratio across the station is too high for 
the remaining two units to overcome. 
so the station will go into surge. There- 
fore, when the stopping signal is given 
to any unit, the main line block valve 
opens automatically. At the same time 
controls bring the other units to idling 
speed and the check valve immediately 
downstream of the station prevents 
back-flow in the pipe line. Closing of 
a station by-pass valve is the responsi- 
bility of the operator. He determines 
when the pressure downstream of the 
station has dropped sufficiently to al- 
low two units to operate on the line. 


Automatic Valve Sequence 


Now consider an automatic valve 
sequence commencing with all unit 
suction, discharge, and pressurizing 
valves closed, while the vent valve, the 
station block valves, and the main line 
station by-pass valves are open. To 
place the station on the line, a turbine 
is Cranked and purged. When the tur- 
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bine fires and the flame indicator shows 
there is fire in the combustors, the pres- 
surizing valve opens. Ten seconds later 
the vent valve closes and the case is 
pressurized within 2 min. Then the 
suction and discharge valves are opened 
and the cycle is complete in 2/2 min. 

All valves are open except the vent 
valve before the load shaft breaks away 
from rest. When the load shaft reaches 
idling speed, the operator closes the 
main station by-pass valve. The other 
turbines can then be started and placed 
on the line in a similar manner. 

To take a turbine off the line, a stop- 
ping signal is given either manually or 
from automatic shutdown devices. The 
pressurizing valve closes and the main 
station by-pass valve is immediately 
opened. One minute later, when the 
high pressure turbine reaches 50 per 
cent speed, the suction and discharge 
valves are closed and the vent valve 
opens automatically. The turbine comes 
to rest 6 min later. 


Station Construction 


Approximately 26,000 man-hours 
were required to construct a station. 
The general procedure for construction 
after foundations and mats were poured 
was to set all sole plates and erect the 
regenerator as soon as possible. Com- 
bustion air piping was placed under the 
foundations and then with the building 
steel up, the turbine was erected on the 
sole plates as soon as it arrived. A 
unique scheduling and delivery prob- 
lem was presented by the regenerator, 
since it required a minimum time of 
four weeks to erect, tube, and hydro- 
statically test before the combustion 
air piping and air washer could be 
installed. 

Alignment of the main gas piping 
was much more critical than with a re- 
ciprocating compressor and difficulties 
due to ambient temperature changes 
were encountered. Face alignment of 
flanges had to be exact and the desert 
sun was a source of considerable trou- 
ble. The installation of the duplex and 
cabinetrol equipment was somewhat 
more complicated than in the usual 
compressor station, requiring a com- 
plicated station interconnection dia- 
gram, and special planning and coor- 
dination before and during installation. 

With the building program practical- 
ly completed, ‘studies of construction 
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CLEANING, COATING, WRAPPING & RECONDITIONING 
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HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


nence | 
a PIPE 





e A fellow recently spent an hour 
telling us how we ought to spread out 
... expand our line of work ... cut a 
wider swath in the giant oil and gas 
industry we serve ... take advantage 
of our vast experience and large, 
modern plant set-up . . go whole hog 

We spent two minutes giving him 
the answer. It’s very simple. The only 
successful people we know are those 
who got on one row and hoed it to 
the end. Stepping off to hit a lick at 
greener patches has thrown a lot of 
folks. We got on one row nearly 27 
years ago and hoed it. We had rough 
going ...saw seamy times... but 
followed our row. We started out to 
be the best, not the biggest. We don’t 
produce any oil or gas... don’t sell 
any ...don’t lay lines . . . don’t string 
pipe ... don’t even sell gadgets. We 
just condition pipe, and we'll lay you 
a bet there’s not a man working for 
our outfit who doesn’t know that a 
pipe line is hollow. 

No, sir, we’re kinda leery of these 
side deals. We don’t wanta give our 
customers the chance to talk about us 
like the guy, complaining about his 
part-time cook, said: “Honest, now, 
just tell me how anybody can louse up 
cornflakes ?”’ 
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Forging Stronger Links 
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in Microwave Relay 





New 5CW 


5,000 watts A.C. 


Air-cooled 


Gasoline Powered 


@ COMPACT—Take less than one cubic 
yard of space. Easier to install. Con- 
nection box provided for quick hook-up. 


@ UNI-DUCT COOLING— Cooling air is 
drawn by vacuum through generator 
and over engine. All heated air is ex- 
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 
or leak. 


@ BUILT FOR HEAVY DUTY—Smooth- 
running, twin-cylinder, horizontally- 
opposed, 4-cycle air-cooled engines 
deliver rated horsepower at moderate 
speed. Unusually large bearing sur- 
faces for long life. 

@ DE LUXE EQUIPMENT—Nothing extra 
to buy. Impulse-coupled, high-tension 
magneto, radio shielded. Oil-bath air 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing. 
All heated and moving ports safely 


enclosed. 
\ a 


* A size and model for every standby application! 


Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 

Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po- 
lice and other government law en- 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 35,000 watts. 
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3,500 watts A.C. 


2-cyl. air-cooled 


10,000 watts A.C. 


2-cyl.. air-cooled 


5 to 35 KW A.C, 


Water-cooled 


D. W. 


8549 University Ave. S. E. . 


CHAN & SONS INC. 


Mie 





Minneapolis 14, Minnesota 
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costs have been made only for the firs; 
six stations to obtain the direct cost of 
the station equipment and installation, 
These expenditures were approximately 
$2uUU per norsepower and exciude costs 
pecuuar to the El Paso Natural Gas 
Company. 

Main tine changes in the plant area 
were charged to pipe line costs. Site 
and site improvements and the devel- 
opment of expensive water supplies 
were also omitted. Camp facilities, con- 
struction overhead, general cConstruc- 
tion equipment, and undistributed field 
costs having no application to other 
companies were not considered. 

Conditions affecting horsepower cost 
should be discussed. hese stations 
were built in isolated areas during a 
period when prices and delivery were 
unstable. Ot new design, their costs do 
not reflect the economies of past ex- 
perience. Construction was aflected by 
gas delivery requirements, sO expenses 
were necessarily increased by the rapid 
construcuon rate and continually 
changing schedules. 


Operations 


Data are available on the operation 
of 16 turbines, and station and equip- 
ment design difficulties are in the proc- 
ess of being solved. Ihe over-all me- 
chanical operation of the turbine indi- 
cates it will be dependable. Of the 47,- 
161 hours availabie for operation, tur- 
bines have run 39,068 hours. 

Of the available operating time, com- 
pressor failure has accounted for 0.41 
per cent, mechanical turbine failure for 
0.79 per cent, and control failure for 
0.79 per cent. The remainder of the 
down time was due to dispatching or- 
ders and scheduled inspections. 


Difficulties Encountered 


Most of the trouble encountered has 
been minor, such as maifunctions of 
pressure and temperature shutdown de- 
vices, seal oil system traps and valve 
operators. The sequence of valve oper- 
tion can be finished in 3 minutes, 
which does not allow the operator 
enough time to take corrective action 
in case the valve operator fails. There- 
fore, it is planned that the time of this 
valve sequence will be lengthened and 
placed in the cranking cycle of the 
turbine. The duplex and cabinetrol 
have relieved the operator of many 
duties. Annunciator drops to monitor 
the functions of automatic devices have 
also been a definite advantage. 

Considerable water carry-over was 
experienced in the operation of the air 
washer and solid deposits were built up 
on the blades of the axial flow air com- 
pressor, decreasing turbine output. 
Tests show this carry-over: may be pre- 
vented by operating the air washer ap- 
proximately 7 deg above wet bulb tem- 
perature. Otherwise these units have 
proven an efficient method of cleaning 
the air. Variable frequency operation 
of the unit driven generator has re- 
sulted in no plant operational troubles; 
difficulties, however, have occurred 
with camp television sets and domestic 
motors. 

Since pressure changes are felt much 


THE PETROLEUM ENGINEER, December, 1953 














ay A tested and proven design for efficient 
is OT AL ee a) eee ee 
18,000 crossings equipped since 1950. ... 












-CONCENTRIC-SUPPORT INSULATORS 


Provide low-cost, dependable protection for 
right-of-way crossings . . . Simple to install with 
a common wrench... Impervious to pipe coat- 
ings .. . Support blocks center pipe in casing, 
spacer blocks provide clearance through casing 
... Available for all combinations of pipe and 
casing diameters. 


WinSEAL CASING BUSHINGS 


has Provide a water-tight seal even under the worst 
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conditions of out-of-round casing ... Unaffected 
by dirt, moisture or backfill during or after 
installation (no dope, adhesive or shield 
required) . . . Electrical insulation of pipe 
from casing provides economical cathodic 
protection. 


Easily installed with Write for Bulletin 249-A 
was common hand tools. 
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FIG. 10. BASIC equipment. Foreground, piping with unit valves attached. 


Rear, compressors and turbines. 


faster, system operation has been great- 
ly influenced. For instance, on one oc- 
casion when the Cornudas turbine sta- 
tion went off-stream, pressures in- 
creased so rapidly only eight minutes 
elapsed before relief valves opened at 
Guadalupe, 33 miles upstream. To 
prevent similar occurrences, communi- 
cations have been improved and a con- 
trol has been added at reciprocating 
stations to shut down engines in se- 
quence with sudden increases in dis- 
charge pressure. Increase in system 
throughput may make remote control 
of the turbine a definite possibility in or- 
der to accomplish effective dispatching. 

Use of construction personnel in the 
station has made accurate operating 
cost data unavailable. From analysis of 
present data, however, certain trends 
can be seen. A comparison has been 
made between the operating cost of a 
15,000-hp reciprocating station and 
the costs available for Cornudas tur- 
bine station. From this comparison, it 
was found that the operating force was 
less in the turbine station by a ratio 
of about 3 to 1. Lube oil consumption 
of the turbines is 30,000 bhp hours per 
gallon versus 4000 bhp hours per gal- 
lon for the conventional station. The 
operating costs of the turbine stations 
are approximately $10 per horsepower 
year as compared to $22 per horse- 
power year for a reciprocating station. 
Data on maintenance labor and costs 
are at present unavailable. 





by five men for the past year. Now that 
construction personnel have left the 
plants, it may be necessary to increase 
the number of men. Plant duties and 
the responsibility for checking auto- 
matic devices, especially during start- 
up and shut-down of a unit, required 
two men. Thorough training of per- 
sonnel was important and to a large 
extent was accomplished by assigning 
the operators to station during its 
construction. 


Advantages 


With the present emphasis on low 
compression ratio systems, it is thought 
future expansions of large gas trans- 
mission lines will be done by reducing 
station spacing and by installing booster 
stations. El Paso Natural Gas has 
found the unitized, semi-automatic gas 
turbine station to have some advan- 
tages over other methods. Design of the 
plant has been proved functionally cor- 
rect, and dependable operation at lower 
cost has been achieved. 

Semi-automatic operation has proved 
to be of value. The automatic start and 
shut-down demonstrate the depend- 
ability of the control system. An auto- 
matic valve sequence is of great use in 
the shutdown of the unit, but is un- 
necessary during start-up, if the opera- 
tor is in attendance. Control of the 
valve sequence has been accomplished 
and the gas turbine unit under semi- 
automatic control, operates effectively. 
Some minor control problems have not 
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PELICAN SUPPLY C0., INC. 


P. O. Drawer 1108 
SEE YOUR NEAREST SUPPLY HOUSE 


Shreveport (84), La. 











(Formerly: Pelican Well Tool & Supply Company) 
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been solved and simplification seems 
required. Remote control of these units 
now seems to be in the distant future 
and will be resorted to only at the de. 
mand of dispatching. 

With improvement of equipment 
and station design and with better cop. 
struction conditions, it is felt gas 
turbine driven centrifugal compressor 
units can be installed for $50 per horse. 
power less than equivalent reciprocat- 
ing stations. Operating cost trends 
show turbine station operation can be 
cheaper. 


Design Changes 


During the design and installation 
phases of this program, certain changes 
in design continuously came to mind. 
Consider the perspective of the basic 
equipment installed in the plant, shown 
in the drawing, Fig. 10. The gas piping 
in the foreground is of straight-through 
design with unit valves attached to the 
compressors. From this figure it can 
be seen that the operating floor level 
is determined by the position of the 
combustion air piping to the regenera- 
tor, the height of the building is set by 
the inlet air duct from the air washer, 
and the length of the building must 
conform to piping dimensions. 

An operating floor level of 10 to 14 
ft is desirable since this height is needed 
to provide space for the fittings which 
give flexibility to the main gas piping. 
Close examination of the unit combus- 
tion air piping shows the floor can not 
be lower than 10 ft. If the units were 
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SR-4° Devices in industry... uses unlimited 


THE PLANTATION PIPELINE PROBLEM: 


Plantation sought a method of remote 
pipe line pressure control which would 
eliminate their calibration, maintenance 
and fire problems. 


THE BALDWIN SOLUTION: 


After a year’s experience with an experi- 
mental installation Plantation installed 
24 completely electronic remote indicat- 
ing Systems incorporating nearly 200 
Baldwin SR-4 pressure cells. 


Plantation reports that their SR-4 Pres- 
sure: Measuring systems, in operation for 
a year’at all 12 dual line pumping sta- 
tions between Baton Rouge, La. and 
Charlotte, N.C., have required virtually 
no maintenaneé and have greatly re- 
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duced personnel required for mainte- 
nance of equipment and calibration of 
instruments. There are five reasons why 
the SR-4 system is so economical for 
pipe line control. 

1. It is more accurate. Capacities of the 
cells range up to 1500 psi and the overall 
accuracy is 1% of full scale. 

2. It remains accurate. After a full year’s 
service the SR-4 pressure cells agreed 
with original factory calibrations within 
0.2%. 

3. By eliminating small fluid control pip- 
ing containing inflammable product, the 
SR-4 system avoids potential fire and 
explosion hazards. 

4. Ruggedly constructed, hermetically 
sealed, and with no moving parts, the 


BALDWIN - LIMA -HAMILTON 


Philadelphia 42, Pa. © Offices in Principal Cities » In Canada, Peacock Bros., Ltd., Montreal, Quebec 


To obtain more information on products advertised see page E-29 


SR-4 pressure cells make Plantation’s 
sensing system virtually free of main- 
tenance costs. 


5. Highly engineered Baldwin electronic 
instrumentation has permanent accu 
racy, negligible maintenance. 


It will pay you to investigate the unlimited 
uses for Baldwin SR-4 Devices. For 
example, in addition to pressure meas 
urement on pipe lines, SR-4 Pressure 
Cells can depth gage storage tanks or 
measure ultra-high pressures, surges and 
explosion waves. For complete informa 
tion about these uses as well as a 
multitude of SR-4 applications in meas 
uring torque and load, write Dept. 3130, 
Baldwin-Lima-Hamilton Corporation, 
Philadelphia 42, Pennsylvania. 
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Pas Insley Line includes excavators and 
cranes, 5 to 30 ton capacity - rubber or crawler 
mounted - gasoline, diesel or electric powered. 
There’s an Insley working near you on a 
pipeline project. 


MANUFACTURING CORP. . INDIANAPOLIS 


wholly owned subsidiary 
THE MAXI CORPORATION, LOS ANGELES 
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placed on grade level, combustion air 
pipe would have to be in a tunnel or 
suspended above the turbine making a 
crane useless and handling of large 
parts impossible. Therefore, functional 
arrangement of equipment in the 
plant is correct. Plant design could be 
changed only with re-design of the 
turbine. 

If the turbine were mounted on a 
steel skid it could be grouted to two 
concrete foundation walls, and Savings 
in foundation, turbine piping, and 
alignment costs would be realized. A 
monolithic concrete foundation for 
this unit is very difficult to form and 
pour. Fuel gas, lube oil, starting tur. 
bine, and instrument air piping should 
be installed on the skid mounted unit 
to simplify installation. Some thought 
was given to using the air washer for 
turbine and oil cooling. For main line 
duty, however, conservative cooling 
system design seemed advisable. 

The piping system shown in this 
drawing gives a lower pressure drop 
through the station than any of the 
other piping arrangements considered, 
Perhaps, with adequate “cold spring” 
and strong valve anchors, this system 
would present fewer alignment difficul- 
ties than the multi-plane loop plan. 
Compressors could be placed outside 
with this piping plan, however, build- 
ing costs would not be materially af- 
fected. These thoughts on design are 
included to give an idea of the differ- 
ent methods considered when the sta- 
tion was planned. 


Conclusions 


The experience gained in this, the 
first large scale installation of gas tur- 
bine-centrifugal compressors, is a les- 
son to the manufacturers and the gas 
industry. Knowledge has been gained 
of main line operation with reduced 
station spacing, and new fields for ap- 
plication have been opened. 

Manufacturers may well consider 
ease of maintenance and installation, 
simpler, fully automatic, and more de- 
pendable controls also need developing. 

High ratio, low horsepower installa- 
tions, controlled automatically, would 
be useful in distribution, and in field 
gathering systems, if, the economies 
noted in large units can be attained. 
Construction of small packaged units 
to handle flows at higher compression 
ratios should be the object of joint ef- 
forts by the compressor and turbine 
manufacturers. Resource conservation 
and the gas utilities’ consumer-respon- 
sibility demand cheaper installed horse- 
power for handling low volumes. — 

Simple cycle turbines in a wide 
range of sizes with waste heat boilers 
would find use in gas processing plants. 
If easily moveable, these units would 
meet the problems of early retirement 
and facility changes caused by reset- 
voir depletion. 

For transmission work the gas tul- 
bine-centrifugal compressor has proven 
economical and dependable. If used 
with intelligence and vision, its appli- 
cation will be wide, since utility, and 
dollars per horsepower are the stand- 
ards for judgment. at 
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1. Discussing the latest pipe line developments are, left to 
right, John W. DeGroot; Hal Anderson; Charley Younts, presi- 
dent, Plantation Pipe Line Company; E. W. Jarvis and C. W. 
Schneider, both vice presidents of Standard Oil Company of 
Kentucky. 


2,. Among many pipe line contractors at API were: Ray L. 
Smith, Ray L. Smith and Son, Eldorado, Kansas; M. T. Wilhite 
and W. D. Smith, Midwestern Constructors, Tulsa; Dick Gump. 
Pipe Line Contractors Association, Dallas; and Ed Mahoney. 
Mahoney Contracting Company. 


3. Larry Favrot, Houston Contracting Company, left; W. L. 
Shannon, Gulf Refining Company, Houston, and M. H. Shana- 
han, Continental Oil Company, Ponca City, Oklahoma. discuss 
pipelining. 


4, Enjoying themselves at API Transportation meeting were: 
J. E. B. Gibbons, Koppers Company; Harry K. Phipps, Socony- 
Vacuum, Wichita, Kansas; and C. M. Brecheisen, Socony-Vac- 
uum, Plainfield, New Jersey. 


5. L. R. “Dick” Dickinson, Trans Northern Pipe Line Com- 
pany, left, and E. J. Wacker, Magnolia Pipe Line Company, right, 
discuss mutual problems with Gordon C. Locke, center, of the 
Committee for Pipe Line Companies, Washington. D. C. 


Pipe line Pictorial 


6. Ralph Jackson and J. R. Shipley, Sohio Pipe Line 
pany, St. “Louis; Ed Mahoney, Mahoney Contracting Com 
and E. F. Morrill, president, Mid Valley Pipe Line Con 
chat in the Red Lacquer Room lobby. 


7. Exchanging greetings are “Mike” Nelson, Cities S 
Pipe Line Company and Rex L. Smith, Skeily Oil Compa 


8. Members of the API Pipe Line Technology committe¢ 
a hard day’s work are: H. H. Anderson, Trans Mountai 
Pipe Line Company; R. H. Lynch, Keystone Pipe Line 
pany; J. C. Stirling, Service Pipe Line Company, and Jo 
DeGroot, Tuscarora Pipe Line Company. 


9. H. F. Swindle, left, and J. B. Lawson, center, both of ¢ 
Lakes Pipe Line Company, Kansas City, relax with C. E. W 
of C. E. Wilson Construction Company, Kansas Cit) 


10. Left to right, L. R. Dickinson, Trans Northern Pipe 
Company; L. H. True, president, Magnolia Pipe Line Com; 
J. R. Ellis, Oklahoma-Mississippi Pipe Line; and Gus Ba! 
Wheatley Company. 


11. Two Southerners, Tom Holcombe, left, and Wally 
right, visit with Canadian friend John Mollard of Saskatche 
Power Company, Regina, Saskatchewan. Roe and Holcomb 
with Holcombe and Stearns, Shreveport. 
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€& With 30 digging feeds (up to 18 ft. per min.) and 6 6 Shiftable, reversible conveyor with 24-inch wide belt — 
speeds on digging wheel (up to 11.2 r.p.m.), Parsons 215 discharges spoil to either side. Conveyor belt speeds are his b 
Trenchliner opens 31 to 1080 lineal feet of trench per hour synchronized with digging wheel speeds. day 
depending on width, depth and soil conditions. ~ princ 
®) Standard tractor-type crawlers have 18-in. treads and : 

2 Digging wheel, equipped with either square or round- lug-type shoes. Only 6 lbs. PSI ground bearing pressure. ay 
bottom buckets, cuts 13 to 31 inches wide, 6 feet deep. Bors 
®) Standard-make 55 h.p. diesel engine (quickly serviced first 

3 Easy-in, easy-out “Tap-In” teeth are quickly installed, anywhere in the oil field) means more work-time with this vaniz 
self-sharpening, get full bucket load every bite. 215 Trenchliner in your spread. . TI 
than 

4 Arched wheel frame with 3 double-wheeled guide roll- Check its many other features developed especially for first 
ers keep digging wheel precision-aligned. Wheel responds cross-country trenching. Contact your Parsons distributor persi 
instantly to friction-clutch control, holds accurate grade. for more complete information, or write us. rile 
be ¢ oft ° — Other Parsons Trenchliners: wheel-type 202 for drainage sas. 

& Dual puspece friction clutch drives digging wheel, and and lly work . : ; 3 fotitecdaae sizes, full crawler- the « 
serves as an automatic safety to protect against shock loads. mounted ... and rubber-tired utility-size Trenchmobile®. bare 
usr _— P365PE the \ 
“God t\ PARSONS Company, Newton, lowes, Pric 
for () specifications () st on 215 Trenchliner : ‘aétiving Sencidiary) ing 

NAME sitet cette co. @ . ®. In 
STREET e ; | | Com 
CITY, STATE —_ eM : ce ye ee | ited 
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HAROLD C. PRICE 


President 
H. C. Price Company 


A SINGLE welding machine in a 
small shop opened by Harold C. Price 
in Bartlesville, Oklahoma, in 1921 pro- 
vided the beginning for H. C. Price 
Company, today one of the country’s 
leading pipe line construction firms. 

Electra Welding Company, forerun- 
ner of the Price Company, provided 
Hal Price an opportunity to develop 
his theories regarding the little-known 
technique of electric welding and prove 
his belief that the electric spark some- 
day would replace acetylene as the 
principal means of welding. 

A repair job on the leaky bottom of 
a 55,000-bb1 oil field storage tank for 
the Empire Pipeline Company in El 
Dorado, Kansas, in 1922, marked the 
first major success of the fledgling or- 
ganization. 
. The welding venture was little more 
than a year old when Price made his 
first experiment with pipelining. He 
persuaded Empire Gas and Fuel Com- 
pany to let him try electric welding a 
mile of 12-in. line near Caney, Kan- 
sas. The crew welded a few joints with 
the old plain end, torch cut pipe and 
bare electrodes then available. When 
the water pressure was turned on, Em- 
pire had a nice sprinkling system, and 
Price decided to concentrate on weld- 
ing storage tanks. : 

_In 1928, he learned that The Texas 
Company had purchased several hun- 
dred miles of bell and spigot pipe and 


was considering electric welding for a 
line in Texas. Price was awarded the 
contract and it proved to be the break 
that put him into the pipe line business 
for good. The 169-mile, 8-in. oil line 
from San Augustine to Corsicana was 
the first electric welded pipe line to ex- 
ceed 50 miles in length. The success of 
the job was. heralded throughout the 
industry and Price crews were sought 
for pipe line jobs across the country. 

In the years that followed Price’s op- 
erations continued to expand and the 
company became the country’s largest 
electric welding contractors. 

In 1943, the scope of operations for 
the company was enlarged from pipe 
line welding to general contracting. To- 
day, the company has recorded more 
than 22,000 miles of pipelining and is 
credited with many major pipe line in- 
novations, including use of the shielded 
arc, introduction of the stove-pipe 
method of welding, and invention of 
the internal lineup clamp. 

The company’s activities were in- 
creased further through the manufac- 
ture and distribution of Somastic, a 
corrosion prevention coating for pipe 
lines. Since 1946, Price has had exclu- 
sive rights to process this material in 
the 37 states east of the Rocky Moun- 
tains. Allied to these operations, the 
Somastic Division in 1947 developed 
a new coating product called Hevicote, 
which is designed to give necessary 
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weight to marine pipe lines. Two per 
manent plants, at New Orleans and 
Philadelphia, along with temporary 
railhead plants, handle the company 

coating contracts. 

Highlighting the 1953. construction 
program have been four major pipe lin« 
projects. In July, HCPCO completed 
70 miles of a 24-in. natural gas line 
for Tennessee Gas Transmission Com 
pany, and a month later, Texas Gas 
Transmission Corporation put into op 
eration 363 miles of 26-in. loop lines 
constructed by Price crews in Missis 
sippi, Tennessee, and Kentucky. A 
200-mile, 24-in. looping program 
through Mississippi, Alabama, and 
Georgia was completed in October by 
Price pipeliners for Southern Natura! 
Gas Company. Currently four of the 
company’s five “big-inch” spreads are 
engaged in the construction of 355 
miles of 30-in. main line for Gulf In 
terstate Gas Company in Tennessee 
and Kentucky. 

Five major coating projects have 
been included in this year’s Somastic 
contracts. During the summer railhead 
plants were established in Indiana and 
Michigan for the Somastic coating of 
50 miles of 16-in. pipe and application 
of Hevicote to 5.3 miles of 16-in. for 
Wolverine Pipe Line Company. Thirty 
miles of 16-in. pipe for Interstate Nat- 
ural Gas Company, Inc., and 43% 
miles of 20-in. pipe destined for United 
Gas Pipe Line Company’s Lirette-Ha: 
vey line were given applications of 
Somastic and Hevicote, both at the 
Gulf Division plant. Presently, the 
New Orleans plant is applying Somas 
tic and Hevicote to 60 miles of 12 to 
20-in. pipe for Gulf Interstate Gas 
Company. A contract from Sinclai: 
Pipe Line Company calling for Somas- 
tic coating of 104 miles of 8 to 24-in 
pipe and application of Hevicote to 
13,200 ft of 8 to 16-in. is being proc- 
essed at the Philadelphia plant. 

Hal Price still guides the activities of 
the H. C. Price Company in the capac 
ity of president. Key officials in the 
Pipe Line Division include John M 
Thomas, vice president; Robert K 
Shivel, superintendent; Roy E. Burgess, 
administrative manager; Harold (¢ 
Price, Jr., administrative assistant; G 
A. Reutzel, R. L. Ezell, C. E. Shivel, 
C. R. Ice, and W. H. Olrich, all spread 
superintendents. Somastic Division of 
ficials are J. Stewart Dewar, vice presi 
dent; Robert P. White, manager; H 
Nelson VerSoy, manager, Gulf Divi 
sion, and Montie J. Lane, manager 
East Coast division. Additional mem 
bers of the Bartlesville staff include 
Elmer L. Gallery, vice president and 
treasurer; John P. Overton, secretary 
Bennie G. Pierce, safety director; Sam 
Paxson, purchasing agent; David J 
Kerr, public relations director, and 
Alton H. Rowland, counselor. 
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PIPE LINE NEWS 











WICHITA PUMPING station of Kaneb Pipeline Company, where water is being 
pumped trom Wichita mains to El Dorado, 30 miles away, was visited by city 
officials of El Dorado, Kansas, city manager H. E. McMillen, mayor E. J. Banks, 
and city commissioners I. H. McIntire and Joe D. Faulconer. Water is transported 
through a pipe line originally built for products use. Three Caterpillar diesel 
engines provide the pumping power. El Dorado has a serious water shortage. 


Indiana-Michigan Line 
Now in Operation 

Standard Oil Company (Indiana) ha, 
made the first delivery of oil product 
to River Rouge, Michigan, from , 
224-mile pipe line just completed from 
its Whiting, Indiana, refinery. The 1) 
and 10-in. pipe line will let the com. 
pany make continuous year-round de. 
liveries to the River Rouge terminal 
near Detroit. Until now, deliverie. 
made by tankers, had to be stopped 
when the Great Lakes shipping season 
closed for the winter. Announcemen; 
was made by Frank D. Prior, executive 
vice president. 

Earlier completion of intermediate 
sections of the new line permitted de. 
liveries to Standard’s new pipe line 
terminal at South Bend, Indiana, op 
October 20. Another terminal on this 
line is expected to be completed soon, 





Crude Line from Zubair to Fao is Now Complete 


ExTREME heat, dust, and rugged 
terrain caused many headaches for the 
builders of the Basrah Petroleum Com- 
pany’s new Zubair to Fao 24-in. crude 
pipe line, but the building of the new 
outlet to the Persian Gulf has been 
completed on schedule. 

Despite terrific dust storms that 
slowed welding operations and made 
dope and wrapping operations difficult 
to perform, the construction crews 
moved quickly during the summer 
months with a high morale. Among 
the major difficulties was operation of 
mechanical ditchers, which moved over 
260,000 cu yd of earth in completing 
the line. 

The new line, along with an existing 
12-in. line, will enable Basrah to step 
up production to approximately 165,- 
000 bbl daily by late 1955. Crude mov- 
ing in the line is from the Zubair field, 
discovered in 1949. In 1951, Iraq Pe- 
troleum Company, Ltd., constructed a 
72-mile, 12 and 16-in. line from Zubair 
to Fao on the Shatt-el-Arab River 
where a water terminal was con- 
structed, with first exports of crude be- 
gun in December, 1951. Basrah is an 
affiliate of the IPC. 

Route of the new 24-in. outlet is ap- 
proximately 7 miles shorter than the 
route of the 12-in. line. From Zubair, 
the new pipe line follows an easterly 
course for 16 miles to Hamdan, then 
turns south for 6 miles, running paral- 
lel to the belt of date palms on the 
south bank of the Shatt-el-Arab River. 
It cuts across 13 miles of desert to the 
main road at Seeba and then follows 
the road 30 miles to Fao. 

Construction began early in 1953, 
and by April, 8 miles of line had been 
laid south of Zubair. Spring floods, 
however, prevented further progress 
and the remaining 8 miles to Hamdan 
were delayed until drier weather. 

Between Hamdan and the date palm 
belt turnaway, and the following 31 
miles through the desert, work pro- 


ceeded at a rapid pace. Pipe was strung 
along the route far in advance of the 
actual ditching, welding, cleaning, 
priming, doping, and laying operations. 

Unlike the 12-in. line, which was 
laid above ground on sleepers, the new 
24-in. pipe line is buried. Pipe used in 
the construction was made in England 
by South Durham Steel & Iron Com- 
pany, which furnished 15,630 joints 
weighing 17,164 tons. It is one of the 
first uses of European-made large 
diameter pipe. 

Overcoming the obstacles encount- 
ered on the new line would have taxed 
the ingenuity and resources of all but 
the hardiest workmen, and completion 
of the line is a tribute to its builders. 
From the beginning, the problems were 
enormous. 

Moving of equipment was hampered 
by inadequate bridges, which could not 
support the weight or cope with the size 
of such machines as ditchers, bull- 
dozers, tractors, and workshop trailers. 
To move the heavy equipment from 
Basrah to Seeba for work on the south- 
ern section of the line, it was loaded 
on to barges with floating cranes and 
transported down the river to Seeba 
where it was unloaded and delivered to 
the pipe line construction camp. 

In the same manner, much of the 
pipe used on the line was barged down 
river to Seeba and Fao, where it was 
stockpiled. To facilitate operations, 21 
miles of 26-ft lengths were welded into 
52-ft lengths at Zubair and transported 
by road. 

Underground percolation of water 
from two streams, the Khor Abdulla 
and the Shatt-el-Arab, presented the 
biggest problem. In one area, the water 
level was but a foot below the surface, 
and de-watering was necessary before 
the line could be ditched or laid. Add- 
ing to the misery, the 35-ton ditcher 
and many of the heavier tractors sank 
into the soft, silty soil. Terrain and day- 
time temperatures as high as 120 de- 


grees caused many mechanical break- 
downs, and repairs were often delayed 
because the equipment was too hot for 
repairmen to handle. 

Under favorable conditions, the 
ditcher could make just over a mile a 
day average ditch, digging 4 ft wide 
and 4% ft deep. In the soft, muddy 
soil, however, the huge, smooth-sur- 
faced wheels and driving _ tracks 
churned crazily. To overcome this, 
steel teeth were fitted to the wheels and 
tracks for secure traction. Tines were 
fitted to the back of the digging buckets 
to allow water to drain through, and 
steel blades were attached to the sides 
of the ditcher to flatten the top of the 
ditch and prevent the loose, saturated 
soil from sliding back into the open 
hole. 

During the building of the line, 
nearly 500 men were working continv- 
ously. Many of them had helped lay 
the 16 and 30-in. pipe lines from 
Kirkuk to the Mediterranean coast. 
Basrah constructed the line as a com- 
pany operation, with few contractors 
doing any of the work. 

Most of the workers were accommo- 
dated in tents, equipped with beds, 
tables, chairs, wardrobes, and electric 
lights. Showers, modern kitchens, and 
well kept messes with water coolers and 
electric fans were also provided, along 
with a small four-bed hospital and a 
canteen. 

Running water was supplied from 
two 5000-gal water tanks filled by 4 
water barge moored in the river and 
equipped with a purification and filtra- 
tion plant. Electric power was pf0- 
vided for operation of nearly every- 
thing, including radios, toasters, all 
conditioning, and laundry. | 

Late this year, a new electric pump 
ing station will be installed to increas 
the capacity of the 24-in. line. Two a 
ditional jetties and 12 more 475,000, 
000-gal storage tanks will be added, to 
supplement the existing 8 tanks. 


—— 
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PIPE LINE NEWS 
NACE Meet Will Feature 








Undersea Corrosion Control 
1a) has “Corrosion Control of Creole’s Lake 
oducts Maracaibo Pipeline System,” by Frank 
om 4 Chuck, is one of three papers com- te 
| from mitted for presentation at the National oc 
he 12 Association of Corrosion Engineers’ all 
- Com. tenth annual conference and exhibition 
nd de. next March in Kansas City. _ 
minal Two other papers committed are : = 
Veries, “Survey of Corrosion Control in Cali- oe 
‘opped fornia Pumping Wells,” by Frank ee eo 
season Davie and Preston Hill, and “Appli- : 
ement cation of Radiotracers to the Study of 
cutive Inhibitors in Corrosion of Steel by Oil- 
Well Products,” by Paul Delahay, 
1ediate Jacob E. Strassner and Hassan S. 
ed de. Gamgoum. 
line Among the twelve symposia sched- 
Na, on uled are the following pertaining to 
n this the oil industry: Non-Destructive Test- 
| soon, ing, Refinery Industry, Pipeline Coat- 
ings, Atmospheric Pollutants, Cathodic 
— Protection, Protective Coatings, and 


Oil and Gas Production. 


Two-Company Exchange 
break- Okayed by FPC Order 


lelayed The KPC has authorized the opera- 
hot for tion of facilities by Cities Service Gas 
Company, Oklahoma City, Oklahoma, 
S, the and Natural Gas Pipeline Company of 
mile a America, Chicago, Illinois, for the de- 
t wide livery of gas by one company to the 
muddy other under conditions of emergency. 
th-sur- The facilities, already constructed 
tracks under a temporary certificate issued 
© this, § by the FPC in July, 1952, are located 
els and in Ford County, Kansas. They include 
‘S_ Were about 2,700 ft of 8-in. pipe extending 
uckets from a point on Cities Service’s system 
th, and to a connection with Natural’s facili- 
1 sides ties. 
of the 


turate’ Construction of Aden 


open . . 

whe Pipe Lines Begun 

e line, Work has begun on laying of. two 
ontinu- 19-mile pipe lines, one 16-in. and the 
ved lay other 6-in., that will join Anglo-Iran- 


; from ian’s 100,000 bbl per day refinery at 
coast. Little Aden to tankage at the BP Inter- 
a com- national Oil Bunkering installation at 

iractors Aden. 

Capacity of the two new lines will 

ommo- be approximately 40,000 bbl per day. 


1 beds, They will be used to ship four grades 
electric of oil and batches in the line will be 
ns, and separated by pigs fitted with radio- 
ers and active capsules for quick identification. 


|, along . 4 
“anda | Second Marine Gas Line 




















ots Operation Underway ? ay pumnaiditenatialt e: 
d - . Marine Gathering Company, Hous- . : pecan reer 
ver and | ‘00, builder of the first natural gas pipe i THE MAXIM SILENCER COMPANY 
d filtra- line in the open sea, has begun oper- l 105 Homestead Ave., Hartford 1, Connecticut 
aS pro- we % second similar line. _ § Gentlemen: Please send me your bulletin on 
every- V - 10% ——. line is off the coast of i D Exhaust Silencers O Spark Arrestors 
- ermillion Parish, Louisiana, and runs 
: to an off-shore platform for a gas-dis- I Name i 
_ pump: tillate discovery by Phillips Petroleum i 
nerease | “2d Kerr-McGee. The line is buried 1 ssn — 
Sone Oi under the ocean floor in water up to Address dees _ 
15,000 | “> ftdeep. ' 
ided, to _ Original line built by the company ' i 
— is an 856-in. line from a Pure Oil Com- i 
, pany platform in the Rollover field off i 
_— f the Louisiana Coast. ' 
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SOMASTIC DIVISION This addition permits us to offer you 


three pipe line processes from one source 


for | 





e “7 ’ 
of the ... Pipe Linings, Inc. insta 
' BECHTEL CORPORATION Pipe Linings, Inc. will manufacture and pipe 
. apply the world-famous and proven 
BAL San Francisco SOMASTIC Pipe Coating for exterior Where 
» protection against corrosion in the corrosi 
, 11 Western States All Foreig proble: 
has been acquired by . 1 St ite ind All eign poble 
Locations. This service will add youll f 
materially to the services now rendered SOMA 
a DE LININGS Inc by Pipe Linings, Inc. in the servicing coated 
, . ia ae ene ‘ 
of pipe lines by the Tate and choice 
. Los Angeles Centriline interior relining Processes permay 
: é > c 


in the Western States. 








The T: 


| : THE TATE PROCESS 


bo nm lines, r 


BY-PASS LINE EXTENDS NOTE SERVICE 
APPROX. 1000 FT. OR LINE CONNECTED Ee ee shown 
7 MORE AHEAD OF JOB gto BY-PASS Ss : =e": 
“e @ p. + ll ern a appl 
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: » t - t 3 | Necess; 
7 c = rc "jj =. CORRODED PIPE 
COMPLETED LINING SECTION BEING NOTE PLUGGED E 
FMAIN CAPPED FOR BY-PASS CONNECTION LINED SERVICE-OUTLET AT MAIN 












THE CENTRILINE PROCESS 


The Centriline Process is used for lining 16” to 144” pipe lines “in place.” Cost is much less tha 
the cost of installing new pipe. Premixed cement-mortar is thrown by centrifugal force, at uniform 





— high velocity, against the inside surface of the pipe, and then mechanically troweled to a smo0 
even finish. Centrilining is applicable to fresh or salt water, oil, sewage, gas or industrial we 
lines, sewers and drains. 


Inside or outside...call on Pipe Linings, Inc. for complete 
pipe coating and lining service 
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_ pipe line processes 

















For BIG INCH 
transmission lines 
Field bends on SOMASTIC-coated p 
lines of 30-inch are readily made by n 
methods. The coated pipe is hauled, strung, w« 


I 


bent cold, field joints applied by hydraulic press, lower 
and back filled . .. without damage. 


For SMALL INCH distribution lines 


New methods of applying field joints to small diameter pipe lines make 
the permanence of SOMASTIC more economical than ever. Its use virtually 


youll find costly takeups of distribution lines for repairs due to corrosion. 
red §OMASTIC £ For REHABILITATION Quite frequently, old pipe line may be removed fro 
g coated pipe first ground, old coating removed, pipe thoroughly inspected and repaired, coated wit! 
choice for SOMASTIC coating... and reused. 
: permanence. New or Old!...Let SOMASTIC Solve Your Pipe Line Corrosion Problems ! 








The Tate Process, applicable to water, oil and gas pipe 

lines, renews old-iron and steel pipe “in place” as 

¥ shown here in the schematic drawing. The Tate Process 
= —fsapplicable to pipe lines from 4” to 16” in diameter. 

Only momentary interruption to service is 

z= ecessary while by-pass sections are installed. 












less thai 
it unifo 
a smootu 
rial was 






BEFORE 














Write to our SOMASTIC ® Pipe Coating Division TODAY for full information. 





hs Get These Advantages 
rom Cement Mortar Lining! 
, : 
e New Pipe performance 
¢ Prevents leakage 
@ Restores full flow coefficients 
® Reduces pumping and 
maintenance costs 
as ‘ 
® Protects against corrosion, 
contamination and discoloration 
at much less than the cost of 
installing new pipe! 
Pipe Linings, Inc. offers 
lining service for pipe 4” 
in place” Centriline P 


in place” Tate Process 
to 16” in diameter and 
rocess lining service { 
5i de 1 ” ” . = : : sie 
Pips 6” to 144”. Complete mobile equipment 
€ C 41Y = . » 7a ; 
anc’ expert crews are available to bring new eff; 
ciency to y Id pi i me 
; your old pipe. A Pi 
draulic engineer will be o 


pe Linings, Inc, hy- 
lad to discuss 
: sis aiscuss you 

problem, No obligation! oe 





Box 457 
Wilmington, California 
NEvada 6-177 1 
















of installations. 


Quick ENGINEERING FACTS 
ABOUT THOMPSON COMPRESSOR VALVES 


Size range — 21/2”-111/2” 

No. of poppets—1 to 36 
Type — Nylon for pressures to 
1000 psi and temperatures to 
280°F. Steel for higher pres- 
sures and temperatures 

Pressure range—0 to 5300 psi 

Compression ratio — 11/2-1 to 7-1 

Temperature range —80° to 450° 


Stock—Cap, body, screw—SAE 4140 
h.t. steel. Springs—oil tempered 
valve spring wire 

Service—Air, ammonia, butane, pro- 
pane, natural gas 
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-» - THOMPSON-ENGINEERED 


Here’s the biggest advance 
in Compressor Valves gems 


to save you maintenance dollars 


SEATS GUIDES 


g 
DIESEL AND 
GAS ENGINE 


VALVES 


Thompson Products, Inc. 
8354 Wilcox Ave., Bell, California 


PISTON SEAT 
RINGS GRINDERS 


If you operate any type of air or gas compressors with valves from 24” to 
1114” in diameter, you can make important savings on valve replacement and 
compressor maintenance costs with this Thompson poppet type Valve! 

See if this valve isn’t everything you want for compressor service... 
Simple Design — eliminates all complicated parts. 
Rugged Construction — enables the valve to take the pounding of com- 
pressor service year in and year out without fail. 
Increased Efficiency — gives better response to pressure and volume 
changes, with reduced wear on poppet valve, seat and springs. 
Interchangeable — permits easy, economical changeover from your 
present valve equipment, regardless of type of compressor service. 
Thoroughly Proven — Completely field tested over a period of several 
years. Thousands of these units are operating successfully in all types 


Before you invest in any replacement valves, write Thompson for full details 
on Thompson poppet type Compressor Valves. There’s a Thompson Field 
Engineer in your area who will gladly consult with you on your compressor 
requirements. Send for complete information — today! 


You can count on 


Thompson Products 


WEST COAST PLANT— BELL, CALIFORNIA 
| 
ier 


al 


iy 


Gentlemen: Please send me, without obligation, 
full data on Thompson Compressor Valves for 


compressor. 





MAKE & MODEL 


Name 








City State. 








To obtain more information on products advertised see page E-29 





PIPE LINE NEWS 


Canada to Tighten 
Pipe Line Controls 


Moves are expected to be taken soon 
by the Canadian federal government to 
tighten controls over oil and gas pipe 
lines and regulations on the transporta. 
tion of natural gas in the provinces and 
for export. 

An amendment to the Canadian 
Pipelines Act will be asked from par. 
liament, it was indicated at the openin 
of parliament. The amendment would 
give the board of transport commis. 
sioners jurisdiction over all companies 
building interprovincial or interna- 
tional lines. 


NACE 1954 Regional Meet 
To Be Held in Dallas 


Dallas has been selected as the city 
in which the 1954 meeting of the South 
Central Region of the National Asso- 
ciation of Corrosion Engineers will be 
held. The 1955 meeting of the region 
will be held in Houston and the 1956 
meeting in Beaumont. The meeting 
sites were determined at the Tulsa 
South Central regional meeting held 
October 7-9. 





South Carolina Gas Pipe 
Line Construction Begun 


South Carolina Natural Gas Com- 
pany has started construction of nearly 
160 miles of gas lines between Aiken, 
Columbia, and Charleston, South Caro- 
lina. The project will consist of 10, 12, 
and 16-in. pipe. Contract is being han- 
dled by Williams Brothers, Tulsa, 
Oklahoma. 


Woiverine Line to Be 
Completed This Month 


Progress of the 300-mile, 16-in. Wol- 
verine Pipe Line Company’s East Chi- 
cago-Detroit-Toledo products line has 
advanced to the point where company 
officials have predicted the line will be 
completed in December. 

Completion of the line is expected 
to solve wintertime problems of sup- 
plying the Great Lakes area with gaso- 
line, due to shutdown of navigation on 
the lakes. 

The line, a joint venture of Cities 
Service, Shell, and Texaco, will have 
an initial daily capacity of about 95, 
000 bbl per day. As part of the project, 
Cities Service is building terminals at 
Toledo and Detroit. 


Buckeye Purchases Line, 
Facilities in Ohio, Michigan 
G. S. Patterson, president of the 
Buckeye Pipe Line Company, has an- 
nounced the purchase of the Transit 
and Storage Company’s pipe line prop- 
erties in the states of Ohio and Michi- 
gan. The properties consist of crude 
oil pipelines, pump stations and tank- 
age and extend some 150 miles from 
Cygnet, Ohio, through Michigan to the 
Canadian — United States Internation- 
al Boundary. They have been used to 
supply Imperial Oil Company’s refin- 
ery at Sarnia, Ontario, with United 
States crude. 
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ow SUNRAY OIL 
posts 

ipe line capacity 
5% 


ree years ago production skyrocketed 
the Sunray Oil Corporation refineries 
Duncan and Allen, Okla. Expansion 
liroughout the system overloaded the 
sich pipe line between the two cities. 
higget pipe was not available. 























Sunray engineers hit on a cost-cutting 
wlution—installed three electrically 
powered booster stations between regu- 
ir pumping stations. They know that 
atric motors cost less to install... 
quire little maintenance .. . are easily 
uipted to remote control circuits. 


Then engineers selected an RCA 960- 
n Microwave radio-relay system to 
fect complete remote control of the 
lwsters’ from regular pumping sta- 
jons. Microwave stations spaced miles 
part proved cheaper to install and main- 
vin than direct wire. And Microwave 
jstems are virtually weatherproof. 


When the Sunray microwave-operated 
lusters” were put in operation on 
iuaty 31, 1952, the pipe line’s capacity 
wmediately increased 25 per cent! 


RCA Microwave “‘beams” highly di- 
«tional radio signals from station to 
lation by “dish” antennas. Since 1946 
MCA has installed many fully reliable 
ictowave systems, some over 1,000 
ills long. All have proved themselves in 
“formance—for utilities, government 
gencies, telegraph companies, turn- 
ikes, as well as pipe lines. 









In addition to remote control and 
bpervisory functions, RCA Microwave 
vides as many voice and teletype 
hannels as you need—and does it 
ith a minimum of frequency space. It 
mploys readily available tubes and 
miliar circuits which are easy to serv- 
. Itinterconnects with your telephone 
nes and switchboards. 


Ifyou desire, RCA supervises survey, 
struction and installation—offers a 
mplete single-source, single-respon- 
bility service. And only RCA can pro- 
€ the nationwide service facilities of 
®RCA Service Company. 













¢ information, mail the coupon > 






















RCA MICROWAVE 


radio-relay communication 
and remote control 



















Unattended booster station at by full remote control. Maintenance 
Pernell, Okla. Radio-beam signals via man inspects each station once every 
RCA Microwave operate the booster 24 hours. 












Telemeter charts give continuous Signal lights indicate equipment fail- 
record of power and pressures at ure and emergency generator oper- 
boosters. Operator remote-controls ation. 2-way voice channel contacts 
valves and pumps of booster stations. maintenance personnel. 





RADIO CORPORATION of AMERICA 
co. TIONS EQUIPMENT CAMDEN. Wt. J. 
® 
Dept. 127X, Building 15-1 Camden 
Without obligation on my part, please send me your free booklet on: 
C) A Booster Station Microwave System C) Pushbutton Operation of Boosters 











Name Title Company 









Address City Zone State 














WHAT ASBESTOS PIPE LINE FELT 
DO YOU NEED? 


NICOLET 15# ASBESTOS PIPE LINE FELT. 

NICOLET 154 PERFORATED ASBESTOS PIPE LINE FELT. 
NICOLET 8# ASBESTOS PIPE LINE FELT. 

NICOLET ‘‘VITRABESTOS.”’ 


If these standard products do not meet your specifications we will 
be pleased to work with your engineers to help solve your problem. 





1] 
ANUFACTURED BY: DISTRIBUTED BY: 


70 p NICOLER INDUSTRIES. INC MIDDLE WEST COATING 
ine Street : P.O. Box 153 5 Tulsa, Okla. 


New York Ss. N. Y 


& SUPPLY | 


Ph. 2-5215 
or 2-5216 





EASTERN DISTRIBUTOR — Stuart Steel Protection Corp., 2 Mark Road, Kenilworth, N. J. 











SERVICE... 


One hundred forty-six members of our or- 
ganization have been awarded these pins in 
recognition of their service to us and our cus- 
tomers. Together they have over 1238 years of 
experience in every phase of pipe line con- 
struction. It’s pipe line career men like these 
that build your lines when Houston Contracting 
is on the job. 





HOUSTON CONTRACTING COMPANY LID. 
as General’ Contractors 


ol R. P. Gregory 






Oil - Gas - Gasoline - Water Pipe Lines 


PN Stelalohi-e 


Geo. A. Peterkin 2707 FERNDALE HOUSTON 6, TEXAS 
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Pipe line 


Personals 





>» Ralph T. McElvenny has _ been 
elected president of American Natural 
Gas Company, succeeding Henry 
Fink, who recently retired as Ameri- 
can Natural president. Fink will con- 
tinue as president of Michigan Wiscon- 
sin Pipe Line Company, American 
Louisiana Pipe Line Company and 
American Natural Gas Service Com- 
pany. McElvenny, 47, is a lawyer and 
former assistant director on the staff 
of the Securities and Exchange Com- 
mission. He has been with American 
Natural since 1945. 


> Leith V. Watkins and Corwin H. 
Hinton have been named vice presi- 
dents of Panhandle Eastern Pipe Line 
Company. D. A. Robertson, former 
assistant controller, has been named 
company controller. 


> Merritt A. Hyde, noted Westing- 
house engineer who has played a major 
role in the development and applica- 
tion of oil pipe line electrification, has 
been awarded the company’s highest 
honor — the Westinghouse Order of 
Merit. 

Hyde, advisory engineer for the 





F. J. Pfluke 


> Frederick J. Pfluke, superintendent, 
gas operations, Rochester Gas and 
Electric Corporation, Rochester, New 
York, has been elected chairman of the 
Operating Section of the American Gas 
Association. Pfluke was graduated 
from the University of Michigan in 
1921 and started with the Rochester 
Gas & Electric Corporation that year 
as cadet engineer. He advanced 
through the organization to become 
assistant engineer, assistant superin- 
tendent — gas manufacturing, superin- 
tendent of gas manufacturing, and now 
IS superintendent of all gas operations. 
_Active in the American Gas Asso- 
ciation since he entered the utility field 
in 1922, Mr. Pfluke has served as chair- 
man of the Gas Production Commit- 
tee and several of the subcommittees 
including producer, oxygen, water gas 
and carbonization subcommittees. He 
has served on several research super- 
Vising Committees and is chairman of 


E. H. Eacker 


mining, petroleum, and chemical sec- 
tion of the firm’s industry engineering 
department, was presented the award 
by Tomlinson Fort, Westinghouse vice 
president in charge of the company’s 
apparatus division. The brief ceremo- 
nies took place at the Westinghouse 
East Pittsburgh plant. 


> Charles G. Hess, Jr., has been named 
corporate secretary of Lone Star Gas 
Company. He succeeds T. J. Uhl who 
retired after 34 years with the com- 
pany. 


> Samuel A. Sheppard, assistant divi- 
sion manager of the Southern division 
of Interstate Oil Pipe Line Company, 
Shreveport, Louisiana, has been named 
division manager. Sheppard succeeds 
S. R. Simmons, who retired after 40 
years of service with Interstate and its 
predecessors. 


> R. E. Nelson, Jr., general manager, 
crude oil supply and products pipe 
lines, Standard Oil Company (Indiana), 
has been elected to the Board of Di- 
rectors of the Transportation Associa- 
tion of America. 





& tak 


F. M. Banks 


the Technical Advisory Research Com- 
mittee and an ex officio member of the 
Gas Production Research Committee 
of A.G.A. . 

Other officers of the American Gas 
Association elected at the annual con- 
vention in St. Louis included: 

Earl H. Eacker, president, Boston 
Consolidated Gas Company, Boston, 
Massachusetts, president; F. M. Banks, 
president of Southern California Gas 
Company, Los Angeles, California, 
first vice president; Dean H. Mitchell, 
president of Northern Indiana Public 
Service Company, Hammond, Indiana, 
second vice president, and Vincent T. 
Miles, treasurer of Long Island Light- 
ing Company, Mineola, New York, 
treasurer. 


> Three industrial executives have 
been named to the board of trustees 
of the Institute of Gas Technology at 
Illinois Institute of Technology. They 
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J. G. Spratt 


> J. Grant Spratt has been elected 
president of Trans Mountain Oi! Pipe 
Line Company, effective January | 
1954, 

Spratt, who has been a director of 
the Trans Mountain organization sinc« 
early 1952, will succeed R. L. Bridges, 
who has been president of the com 
pany since it was originally formed 
Bridges’ resignation as president will 
be effective on January 1, 1954. He 
will continue as a director. 


> Pat Mask, Somerville Construction 
Company, Ada, Michigan, has been 
promoted to customer contact man 
He was formerly construction superin 
tendent for the pipe line construction 
firm. His former duties for Somerville 
have been assumed by R. L. Wagner 
and O. P. Miner. 





V. T. Miles 


are Carl Sharp, chairman of the board 
of Acme Steel Company, Chicago; R. 
M. Heskett, president of Montana 
Dakota Utilities Company, Minne 
apolis, Minnesota, and John E. Heyke, 
Jr., president of Brooklyn Union Gas 
Company, Brooklyn, New York. 

Sharp replaces Wilfred Sykes, direc 
tor of Inland Steel Company, Chicago, 
who resigned after serving one year of 
his three-year term. Sykes had served 
on the board since the Gas Institute 
was formed in 1941. 

Heskett takes the place of John L. 
Holloway, president of Crane Com 
pany, Chicago, only one of the nine 
trustees whose term expire this yea! 
who did not seek reelection. Heskett 
also is a member of the IIT board of 
trustees. 

Heyke succeeds the late Hugh H. 
Cuthrell, who was chairman of the 
board of Brooklyn Union Gas Com 
pany until his death August 31. 
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350,000 miles of A. O. Smith line pipe! 


Pipe line contractors have laid 
35,000 miles of A. O. Smith line 
pipe! They have assembled, welded 
and lowered in 5,263,549 tons of it, 
spanning mountains, deserts, forests, 
rivers and swamps, as well as rolling 
and flat farm lands. A herculean 
task, well done, that taxed ingenuity, 
men, money and machinery! 


it all started in 1927 when A. O. 
Smith engineers developed and pro- 
duced the first resistance-welded, 
large-diameter, thin-wall, high- 
strength steel pipe that virtually over- 
night launched a new industry! From 
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it grew today’s vast network of long 
distance pipe lines that transport 
natural gas, crude oil and refined 
products from one end of the country 
to the other. 


The new A. O. Smith process meant 
hundreds of miles of large diameter 
pipe could be produced in weeks in- 
stead of years. More pipe lines could 
be built. Pipe could be supplied for 
more than one line at a time. This 
opened the field to more contractors 
who absorbed new millions of 
dollars of welding and construction 
equipment. 


There has been no letup in our pro- 
duction. In 1950 we opened a new 
mill in Houston, with Sheffield Steel 
Corp., Houston, as our partner, to 
supplement Milwaukee plant pro- 
duction. Both of these mills produce 
identical quality pipe, flash-welded 
and internally expanded to meet the 
rigid requirements of strength and 
trueness which the industry demands. 
This means we are in position to 
keep big pipe line programs rolling. 


A.O.Smith Line Pipe is available in 
a complete range of sizes and wall thick- 
nesses, from 8%-in. to 36-in. diameters. 
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PROGRESS through RESEARCH and ENGINEERING 


LINE PIPE e CASING 


Chicago 4 ¢ Dallas 2 e¢ Denver 2 « Houston 2 ¢ Los Angeles 22 
Midland 5, Texas « New Orleans 12 « New York 17 ¢ Pittsburgh 19 
San Francisco 4 e Seattle 1 e¢ Tulsa 3 e Washington 6, D.C. 


International Division: Milwaukee 1 





to Houston in 1927 


The first shipment of A.O. Smith welded steel line pipe went to 
the Dixie Gulf Gas Company for construction of a gas line from 
Waskom to Houston and Port Arthur. The Milwaukee mill, today, 
has a capacity of 300 miles per month. 


ay 


from Houston in 1953 


Since 1950, A.O. Smith line pipe has also been shipped out of 
Houston. The A. O. Smith Corporation of Texas mill has a monthly 
capacity of 200 miles. 
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PIPE LINE PERSONALS 


> R. L. Johnson, formerly manager of 
the refining division, has been named 
manager of Sunray Oil Company’s 
newly organized manufacturing, sales 
and pipe line department. R. W. Grif- 








A. Weatherholt 


> Aubrey Weatherholt has been ap- 
pointed to the newly created position 
of assistant chief engineer of Cities 
Service Oil Company and Cities Serv- 
ice Pipe Line Company, with head- 
quarters in Bartlesville, Oklahoma. 
Weatherholt, who has been Kansas dis- 
trict superintendent at Oil Hill for the 
pipe line company since 1949, will as- 
sume his new duties December 1. 


>» R. Clyde Hargrove, Shreveport at- 
torney, has been appointed general 
counsel for Texas Eastern Transmis- 
sion Corporation and Keith M. Py- 
burn as attorney in charge of the 


R. C. Hargrove 


fith has been named assistant depart- 
mental manager. 

J. R. Ellis has been named manager 
of Sunray’s Product Pipe Lines and 
special pipe line projects. 


K. M. Pyburn 


company’s Washington, D. C., office. 

Hargrove, a native of Shreveport, 
is a partner in the law firm of Har- 
grove, Guyton, Van Hook and Har- 
grove. For several years Hargrove has 
been handling legal matters. 

Pyburn was born in Dodson, Louisi- 
ana. He was graduated with a B.A. 
from Louisiana Polytechnic Institute 
in 1931 and a degree of Bachelor of 
Laws from Tulane University in 1936. 
He was a partner in the law firm of 
Pyburn, Smith and Giddens prior to 
his employment by Texas Eastern. 
From 1937 to 1952 he was a partner 
in the law firm of Pyburn and Pyburn. 








J. B. LATHAM, President 
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> P. J. Hurd has been named superin. 
tendent of Lone Star Gas Company’s 
New York storage compressor station, 
Hurd was formerly Waco Compressor 
station superintendent. G. H. King, 
formerly Breckenridge station superin- 
tendent, has moved to Jacksboro as 
superintendent with opening of that 
station. Frank Emison has been named 
service engineer in the company’s 
newly organized Research Engineering 
section. 


» S. G. Kershner, vice president, has 
been promoted to vice president and 
general manger of Texas Pipe Line 
Company and C. H. Albitz elected vice 
president and a director. The changes 
in top personnel, which were effective 
immediately, followed the passing of 
the late J. T. Rynd, who was vice presi- 
dent and general manager. 

A native of Francis, Oklahoma, 
Kershner was graduated from the Uni- 
versity of Texas with a degree in 
mechanical engineering. Albitz was 
born at Shinglehouse, Pennsylvania, 
and was graduated from the University 
of Kansas with the B. S. Degree in civil 
engineering. 

W. C. Montgomery, who was divi- 
sion manager, oil traffic division, was 
promoted to succeed Albitz as assistant 
general manager of the company. Fred 
Ashford, Jr., who started with the com- 
pany at Houston in June, 1947, was 
elevated from assistant division man- 
ager, oil traffic division, replacing 
Montgomery as division manager. 


CONSTRUCTION 


Integrity and experience are 
two basic factors in our com- 
pletely integrated organization, 
specializing in the construction 
of pump stations, gas compres- 
sor stations, tank farm systems 
and terminals. 


STATION CONSTRUCTION COMPANY 


2518 DREXEL DR., HOUSTON, TEXAS 
CRUDE OIL @ OIL PRODUCTS @ GAS & WATER PUMP STATIONS @ TANK FARM SYSTEMS @ TERMINALS 
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Simultaneous transmission of numerous (1) voice, (2) telemeter- 
ing, (3) teleprinting and (4) industrial control signals over one radio 
frequency carrier allows positive, fail-safe control of widely separated, 
temote system facilities. 


Motorola Systems Are Serving These Companies 


Pacific Power and Light Co., Portland, Oregon 

Brazos River Electric Transmission Cooperative, Waco, Texas 
illinois Power Co., Decatur, Illinois 

Pan American Pipeline Co., Houston, Texas 

Shell Pipeline Co., Houston, Texas 

Panhandle Eastern Pipeline Co., Kansas City, Kansas 
Southern Counties Gas Co., Los Angeles, California 
Mid-Valley Pipeline Co., Longview, Texas 

Greenwood Telephone Co., Greenwood, South Carolina 
*Sinclair Pipeline Co., Independence, Kansas 

Freeport Sulfur Co., New Orleans, Louisiana 

Southern California Edison Co., Los Angeles, California 
*Middle South Utilities, Pine Bluff, Arkansas 


*Under construction. 


The trend re to MORE and MORE 
MOTOROLA MICROWAVE / 








‘ 


ACROSS THE NATION = 


otorola Microwave 


A vast network of Motorola Microwave Towers 
is Criss-Crossing the Country with Thousands of 
Miles of Dependable, Non-Stop Communications 


Motorola Microwave is cutting costs, saving man 
hours and speeding operations for dozens of in- 
dustries. In the pipeline field, Motorola has de- 
signed, built and installed over 70% of operating 
microwave. Eight Motorola Microwave systems, 
in use for over four years, have been in continuous 
service—non-stop—24 hours a day! 

Job-proven Motorola Microwave can provide 
your business, too, with the ultimate in modern 
communications. Motorola, with more than 25 
years of experience devoted exclusively to elec- 
tronics, custom-tailors systems to fit your needs. 
Let friendly Motorola engineers in your vicinity 
give you the Motorola Microwave story soon. 


For details, write to Dept. 2286-PE today! 


M t la 


RADIO COMMUNICATIONS 





Motorola Communications & Electronics, Inc. 
A SUBSIDIARY OF MOTOROLA, INC. 
900 N. Kilbourn, Chicago 51, Ill. * Rogers Majestic Electronics Ltd., Toronto, Canada 











WHEN ANSWERING THIS ADVERTISEMENT, PLEASE MENTION “ITEM 5375’’ 
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10 WAYS BETTER 


Uniform Wall Thickness 


Strong, Sound Welds 


Round and Straight 


Easy to Weld 
} le 
Free from Sca 
Free from Surface Defects 
Long Lengths 
Easy to Contour-bend 
High Yield Point 


Precision Made 








ENDS MATCH-UP RIGHT 


eeeon Republic Electric Weld Line Pipe 


The way Republic Electric Weld Line Pipe is 
made... from flat-rolled steel... assures you 
of getting pipe that is uniformly round and 
that has uniform walls. Your crews will find 
it easy to line up and easy to weld uniformly 
tight and strong, because carbon content 
is low. 


The cost of laying Republic Electric Weld 
Line Pipe is predictable... a minimum of un- 
expected delays caused by field-welding prob- 
lems—a minimum of delays to shift out-of- 
round pipe to obtain tight match-up of ends 


for welding—no delays because of poor pipe 
surface or defects. 


All over the country, crews have been beating 
schedules in laying Republic Electric Weld 
Line Pipe. Pipe line construction budgets are 
being maintained. After back-filling, there 
are no worries about maintenance or leaks. 


Increased facilities at Republic’s large pipe 
plants make it even more possible for you to 
join the companies which have laid over 
67,000 miles of Republic Electric Weld Line 
Pipe in 24 years. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES 


. CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, N. Y. 





* ee Bg 





REPUBLIC] 





ublic 











Other Republic Products include Casing and Tubing — Carbon, Alloy and Stainless Steels — Studs, Bolts and Nuts—Heat Exchanger Tubes 
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PIPE LINE PERSONALS 





» At the open meeting of the Division 
of Transportation during the 33rd an- 
nual meeting of the American Petro- 
leum Institute in Chicago on Monday 
afternoon, November 9, in the Palmer 
House, the assembled divisional mem- 
bers heard the report of their nomin- 
ating Committee presented by J. P. 
Patterson, chairman, and elected the 
following to serve on the General 
Committee of the API Division of 
Transportation for 1954: 

J. A. Ahearn, Sinclair; A. G. Ander- 
son, Socony-Vacuum; Munger T. Ball, 
Sabine Transportation; Paul J. Bond, Pure 
Oil; T. E. Buchanan, Texaco; J. L. Burke, 
Service Pipe Line; M. S. Collett, Atlantic; 
James J. Cosgrove, Continental; K. A. 
Covell, Pure; L. R. Cowles, Standard; 
Ww. J. Curley, General American; J. W. 
deGroot, Tuscarora Pipe Line; John P. 
Dennis, Texaco; Fayette B. Dow, Na- 
tional Petroleum Association; M. C. Du- 
pree, Ashland Oil and Refining; P. L. 
Fahrney, Standard Oil of California. 

§. M. Felton, Shippers Car Line; M. G. 
Gamble, Esso Shipping; J. H. Gies, Esso 
Standard; H. A. Gilbert, Oil Transfer; 
A. B. Gorman, Esso Standard; George H. 
Hill, Jr., Cities Service; Dene B. Hodges, 
Shell; F. B. Hufnagel, Jr., Sun; W. F. 
Jones, Gulf; Loren F. Kahle, Standard. 

R. K. Kelly, Tide Water; A. E. Kihn, 
Standard Oil California; P. H. Kuhns, 
Continental; J. L. Latimier, Magnolia; 
Gavin W. Laurie, Atlantic; D. H. Lewis, 
Shell Pipe Line; R. H. Lynch, Keystone 
Pipe Line; R. W. McDowell, Mid-Con- 
tinent; R. B. McLaughlin, Texas Pipe 
Line; R. L. Minckler, General Petroleum; 
0. F. Moore, Ohio; Harry Moreland, 
Great Lakes Pipe Line; C. R. Musgrave, 
Phillips; W. O. Narry, Richfield; R. E. 
Nelson, Jr., Standard Oil (Indiana). 

Millard K. Neptune, Platte Pipe Line; 
§. F. Niness, Leaman Transportation; 
M. E. Nuttila, Cities Service; R. K. Paine, 
Standard Oil of California; J. P. Patter- 
son, Pan American; J. H. Peper, Buckeye 
Pipe Line; H. A. Rhodes, Transconti- 
nental Gas Pipe Line; W. M. Rust, Jr., 
Humble; J. L. Seger, Interstate Oil Pipe 
Line; H. G. Schad, Atlantic; J. W. Sin- 
dair, Union; C. E. Spahr, The Standard 
Oil (Ohio); J. B. Stene, Union; C. T. 
Thomas, General Petroleum; Parker S. 
Wise, Socony-Vacuum; C. R. Younts, 
Plantation Pipe Line. 

Of these the division named George H. 
Hill, Jr., vice chairman; and C. E. Spahr, 
secretary. 

The Institute’s president, Frank M. Por- 
ter, has appointed eight members of the 
Board of Directors to serve on the trans- 
portation general committee as follows: 

B. C. Graves, Union Tank Car; B. 
Brewster Jennings, Socony-Vacuum; W. 
Alton Jones, Cities Service; N. C. Me- 
Gowen, United Gas Pipe Line; T. S. 
Petersen, Standard Oil of California; J. N. 
Pew, Jr., Sun; Henderson Supplee, Jr., 
Atlantic; Sidney A. Swensrud, Gulf. 


“w wy 


Longest crude oil line in the 
world is under construction from 
Superior, Wisconsin, to Sarnia, On- 
tario, Canada. A vital part of the 
construction is the 21,000-ft cross- 
ing of the Straits of Mackinac at 
depths below 230 ft. This will be 
the deepest and one of the most 
costly underwater pipe line cross- 
Ings ever attempted. The new pipe 
line will insure year-round deliver- 
les of oil to the Great Lakes area. 
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MODEL 51 PIPELINE DITCHER 
..+ built to handle the big jobs! 


Here’s the machine that digs transmission lines for crude 
or natural gas across a lease or across a continent! The 
big “51” works fast and at lowest possible cost—handles 
tough shales, gumbo, gravel, caliche or scoria and, in easier 
going, sets top digging speeds hour after hour . . . Digs a 
level ditch up or down a grade up to 50” width. Safe 
and easy to operate with automatic safety lock for up hill 
digging, emergency foot brake and full power steering 
| with cone-slip-sprockets . . . Non-clogging, self-cleaning 
steel treads in 22” or 28” widths . . . Simple and accessible 
for easy maintenance .. . The “51” is the finest pipeline 
ditcher in over 60 years of experience, and remember — 


Only Buckeye has a Ditcher for every Ditching Job! 
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BUT T ON = HERE'S NEWS FOR You! 


owe 
TINKER & RASOR ANNOUNCES A NEW 
HOLIDAY DETECTOR THAT OPERATES 
WITHOUT A GROUND WIRE! 
of 
* 


| 


PUS 
- MEASU 


| 
{ 


H 
5 





e With the new Model H-2 Detector there's no_trailing ground wire to 

° ° cause trouble and delay... it has been replaced with a ‘‘double elec. 
Soil Resistance trode" (Pats. Pend.) called a ‘‘saddle"’ which fits over the top of the Pipe 
—_ Anode Resistance and travels along with the instrument. This combination-provides constant 


inspection voltage on any pipe size under all operating conditions, 
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. . . . 
* Circuit Resistance The newly designed electrode combination (U. S. Pat. No. 2,629,002) Lit 
j Polarization allows the helical spring electrode to be disengaged from operating side ( 
; * Effects when passing over skids. Spring electrode revolves on sealed roller bear. Oh 
| ings. Provision is made for use of wand with full circle electrode or brush Fe 
* Current Density applications. aut 
ith The Model H-2 Detector is available on a rental, rental-purchase or pur. tot 
i wi chase basis. Write for complete details. ur 
To 
V | BR Le) G Le) U N 'D) Includes instrument, 2 battery iS : 
sets, battery charger, ‘‘sad- , ] 
i dle,"* helical spring elee- 
’ MODEL 263 trode, and shipping case. ne 
Power input: 6 volt 22 amp.- 
DEPENDABLE ground resistance measurement, with a one-man push-button- i aeeeiie sheoune battery. or 
operated instrument! No cranking, leveling or “babying” in the field Average input current 3 to ar 
with Vibroground Model 263—And look at all these added advantages: 3.3 amperes. Output Voltage: ist 
LIGHT—Iess than 10 pounds “on- RANGES—O-1, 0-10, 0-100, 0-1,000 12,000 to 14,000 on 12” to fo 
the-job” weight. ohms all set. . . fast...on single 30” diam. pipe. Pulse wave 0 
form of 7 to 8 micro second 55 


; FORTARS ~aptes oot Se. but selector. 
emat—onty 9° « 6" x 672"! ACCURATE to less than 3% 

4 POWER — Self-contained standard range. ne 
No. 2 flashlight batteries — good 


crest duration. Pulse rate: 35 : f 
to 40 ¢.p.s. (2,009 voLTs ~ di 
1 














































Br Sormenthe of continuous use before — for years of trouble-free ab 
R' teplacing. ield service. 
Seaman om Improved HOLIDAY DETECTOR | | 
) in 
Associatep ReseArcu. ~ P.O. BOX 281 F 
“Precision Instruments Since 1936’ me kpe? a Cae MANUFACTURERS OF ; 
3759 West Belmont Avenue, Chicago 18, Illinois ELECTRICAL TESTING EQUIPMENT SAN GABRIEL, CALIF. cj 
: m 
| ir 
' ” "7 P 
tc 
0 
‘* n 
‘ ti 
Affords Faster, to a New Address? || ' 
Smooth Bends . | 
, c 
5 If you are moving or expect possibly to r 
move any time soon, save the coupon | I 
below for your convenient change of t 
address. It will prevent your copy of The E 
Petroleum Engineer from being lost or ; 
misdirected. | 
Oe ( 
; 
Cinch standard equip- TO: The Petroleum Engineer | 
ee P.O. Box 1589 © Dallas | | 
improved hydraulic 





CHANGE MY ADDRESS, beginning with 


system and new 


draulic lift tongue. 


| 








Contractors swear by Cinch | th : 
wedge-type pin-up “Smooth Bend” Pipe Benders for e Issue l¢ 
slide for greater dura- pe ge i pet hore mee | FROM | 
te service. Cinch Pipeline Equipment : 
bility and speed. If provides the most up-to-date | 
desired, even faster, equipment and expert mainte- | — 
easier maneuvering nance. | | 
can be obtained with | | 
Athey tracks and hy- TO: | 
| 





4 
on maf os = | 
7050 Long Drive— 


| 

| 

| 

| 
Houston 17. PIPELINE EQUIPMENT, Inc. | pe, 
Texas PIII IIT IIIiiiiiiiiiiiiiitiititiitiitiiiiiiiliiitititititiiitititiiiiiil 




















D-70 To obtain more information on products advertised see page E-29 THE PETROLEUM ENGINEER, December, 1953 










ee 


vire to 
> elec. 
© Pipe 
Nstant 


9,002) 
9 Side 
’ bear. 
brush 


oF pur- 





ALIF. 

















| 





Application for 63-Mile 


Line Made by Ohio Fuel 


Ohio Fuel Gas Company, Columbus, 
Ohio, has filed an application with the 
Federal Power Commission requesting 
authorization for the construction of a 
total of approximately 63 miles of nat- 
ural gas transmission line in Ohio. 
Total estimated cost of the construction 
is $2,688,000. 

The company said that the proposed 
new facilities, which will either parallel 
or replace sections of existing lines, 
are required to protect service in ex- 


_ isting markets and to provide capacity 


for adequate service during the 1954- 
55 winter. The application says that the 
facilities will enable it to transport ad- 
ditional natural gas to be made avail- 
able in the fall of 1954. 

The project includes the construction 
of about 14.4 miles of 20-in. line loop- 
ing an existing line between Ohio 
Fuel’s Crawford and Mt. Sterling com- 
pressor stations, to provide additional 
capacity for service to the Dayton, Cin- 
cinnati and Springfield area; approxi- 
mately 6.6 miles of 16-in. line parallel- 
ing existing facilities near Kenton, to 
provide additional capacity for service 
to the Lima and Kenton areas; 11 miles 
of 20-in. and 10.5 miles of 16-in. pipe 
near New Baltimore, to provide addi- 
tional capacity for service to the Tole- 
do, Findlay and Fostoria areas; about 
13.3 miles of 16-in. line to replace an 
existing line from North Baltimore to 
Bowling Green, to provide added capa- 
city for service in that area; and ap- 
proximately 7.5 miles of 16-in. pipe to 
replace portions of an existing ‘line be- 
tween Berlin Heights and Norwalk, to 
provide additional capacity for service 
in the Milan, Norwalk, Monroeville, 
Belleville, Clyde and Fremont areas. 

In connection with the construction 
of these facilities, Ohio Fuel plans to re- 
tire approximately 34.6 miles of exist- 
ing 8%, 1034, and 123%4-in. pipe line 
which it said is not suitable for con- 
tinued service. 


t 
Collins Contracts Project 
On African Gold Coast 


Negotiations have been completed 
between Taylor-Woodrow, Ltd. (West 
Africa), and the Collins Construction 
Company, Port Lavaca, Texas, for 
Collins to provide a complete spread 
of submarine pipe line equipment and 
pipe line specialists for work on a proj- 
ect for Socony-Vacuum, Inc. (West 
Africa), at Accra on the Gold Coast 
of Africa. The job will consist of 
launching 11,500 ft of 125@-in. gun- 
hited pipe for a submarine line. Equip- 
ment being used will include a 2500-ft 


PIPE LINE 


Collins rubber tired, self-stabilizing 
launchway. 

This is the second contract to be 
negotiated by Collins in as many 
months and submarine pipe line spe- 
Cialists in the company will be made 
up into two units. One unit has left for 
Africa and the other unit for Bombay, 
India. Present plans call for both jobs 
to run concurrently. 

The Indian unit will lay approxi- 
mately 84,000 ft of submarine pipe 
line in the Bay of Bombay. This work 
will consist of three crude lines from 
Butcher Island to the mainland and 
three lines to return the finished prod- 
uct from the mainland to a terminal 
pier on the Island. It will also comprise 
one 8-in. water line connecting the 
two points, totaling seven lines. This 
pipe is also being launched from a 
2500 ft Collins launchway. 

The African unit will use Collin’s 
controlled flotation method because of 
the problems involved in launching 
from the beach directly into the ocean 
through extremely heavy surf. 


Alaskan Military Line 
Contracts Awarded 


Work is getting underway on the 
Army’s 615-mile, 8-in., Alaska prod- 
ucts pipe line between Haines and Fair- 
banks, Alaska, following contract 
awarding to three firms. A joint bid 
by Williams Brothers Company, Mc- 
Laughlin, Inc., and Marwell Construc- 
tion Company was low bid. 

Cost of the line, based on the Wil- 
liams et al bid, will be $29,001,288 of 
which $17,342,624 will be spent for 
main pipe line, $10,950,000 for pump- 
ing stations, and $708,664, will be 
spent for Haines Terminal wharf. 

First phase of the project to get 
underway will probably be delivery 
and stringing of pipe along the route 
of the new line. Winter weather is ex- 
pected to make operations difficult, but 
the stringing, say U.S. Army Engi- 
neers, can be done in winter and trench- 
ing and backfill operations during 
warmer weather. 

The line, which is being built to serve 
Air Force bases in the Alaskan area, is 
designed to carry 400 bbl per hour of 
jet fuel of .8205 specific gravity at 
temperatures of -20 F. The rate, ap- 
proximately 10,000 bbl per day, is 
about one-third of what is normally ex- 
pected of an 8-in. line in the United 
States. Operating temperatures, how- 
ever, are reasponsible for the variation. 

The Canadian portion of the pro- 
ject will be sub-contracted to Williams 
Brothers Construction Corporation of 
Canada and Marwell Construction 
Company, Ltd., of Canada. 
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FPC Denies Application 
By Alabama Gas Firm 


An application by Chattahooche« 
Natural Gas Company, of Birmingham 
Alabama, to construct a 70-mile pipe 
line system to supply natural gas te 
four communities in northwes 
Georgia, has been denied by the FP¢ 

The commission at the same time 
denied an application by Southern 
Natural Gas Company, also of Birm 
ingham, requesting authority to build 
a line tap and metering and regulating 
facilities to supply gas to Chattahoo 
chee. 

The FPC said that Chattahoochee’ 
proposed system, which has an est 
mated initial cost of about $1,540,000 
is entirely dependent for its economic 
feasibility upon the development of the 
ultimate consumer market of its fou! 
community customers — Dalton, La 
Fayette, Summerville, and Trion. The 
Commission declared, however, that 
“the evidence of record does not estab 
lish satisfactorily that the municipa 
markets will develop as forecast and as 
required in order to make the Chatta 
hoochee project economically feas 
ible.” The Commission stated that its 
determination does not preclude a re 
application by Chattahoochee at som 
future date. : 


Gas Interchange Facilities 
Planned in Kansas, Oklahoma 

Application has been filed by Colo 
rado Interstate Gas Company, with th 
FPC to construct pipe line facilities 
in Kansas and Oklahoma to make ad 
ditional natural gas available to Nat 
ural Gas Pipeline Company of Ame! 
ica, of Chicago, Illinois. 

Natural, in a separate application 
is seeking authority to build additiona 
facilities to enable it to take this gas 
into its pipe line system. 

Colorado Interstate’s proposed pri 
ject, estimated to cost $3,604,950 
would include 49.5 miles of 20-in. pipe 
line from the Morton County, Kansas 
gas field, to a point near Hooker, Okla 
homa. The company also plans to build 
a dehydration plant in Morton County 
and a delivery meter station at the 
terminus of the line. In addition, Colo 
rado Interstate would expand its gath 
ering system in the Morton County 
Field. 

Natural Gas Pipeline Company 
seeking authorization to install 
additional 1250-hp compressor uni 
at a station near Hooker, Oklahoma 
and to construct 2750 ft of 24-in pips 
line connecting with this compresso 
station. Estimated cost of these facil 
ties is $665,000. 
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PIPE LINE PROJECTS 


Columbia Subsidiaries 
Receive FPC Certificates 


The FPC has issued certificates at- 
fecting seven Columbia Gas System 
subsidiaries authorizing the construc- 
tion of facilities, having a total esti- 
mated cost of near $61, million, which 
will make additional natural gas avail- 
able to meet anticipated requirements 
during the coming winter. 


Certificates were issued to Central 
Kentucky Natural Gas Company; 
jointly to The Manufacturers Light 
and Heat Company, Natural Gas Com- 
pany of West Virginia, Cumberland 
and Allegheny Gas Company, and 
Home Gas Company; and jointly to 
Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corpora- 
tion. Central Kentucky, Atlantic Sea- 
board and Virginia Gas have main 
offices in Charleston West Virginia, and 
the other four companies have their 
principal offices in Pittsburgh. 


The certificate issued by the Com- 
mission permits Manufacturers to con- 
struct a total of about 38% miles of 
pipe line and retire about 11% miles 
of line and 440-hp in compressor ca- 
pacity at various points in Kawrence, 
Washington, Adams, Allegheny and 
Fayette Counties, Pennsylvania; Han- 
cock, West Virginia, and Jefferson 
County, Ohio. Total estimated cost is 
$2,697,220. 

Natural received authorization for 
about 742 miles of new line and the 
retirement of a similar amount of exist- 





ing pipe in Columbiana County,. Ohio. 
The project will cost an estimated $77,- 
068. Cumberland will retire a 75-hp 
compressor unit in Preston County, 
West Virginia, and Home will retire 
180-hp power in compressor units at 
a station in Broome County, New 
York. 

Atlantic Seaboard and Virginia Gas 
received authorization for a new 5500- 
hp compressor station in Upshur Coun- 
ty, West Virginia, and the installation 
of an additional 1760-hp at an existing 
station in Hardy County, West Vir- 
ginia. Total estimated cost is $2,- 
986,500. 

The certificate issued to Central 
Kentucky covers 8.8 miles of pipe line 
paralleling an existing line extending 
northward through North Means, Ken- 
tucky. The project has an estimated 
cost of $706,300. 


United Fuel Ask FPC 
Permit on New Station 

United Fuel Gas Company, of 
Charleston, West Virginia, has applied 
to the Federal Power Commission for 
authority to construct a 4400-hp com- 
pressor station at its natural gas storage 
pool X-59 in Jackson County, West 
Virginia. 

Estimated total overall cost of the 
compressor station is $2,240,000. 
United Fuel, a Columbia Gas System 
subsidiary, said that the new station is 
necessary to permit it to increase in- 
jection rates of natural gas into the 
storage pool. 


Off-Peak Sales Planned 
By Texas Gas to New Line 


Texas Gas Transmission Corpora. 
tion plans to construct new pipe line 
and compressor facilities between 
Memphis, Tennessee, and Slaughters, 
Kentucky, to sell an average of 50 
million cubic feet a day of “off-peak” 
gas to a new long-distance pipe line, the 
Company has announced in conjunc. 
tion with filing an application. 

The “off-peak” sale will be made to 
American Louisiana Pipe Line Com- 
pany, a subsidiary of American Nat- 
ural Gas Company, which has also ap- 
plied to the FPC for approval of a 
30-in. line from Louisiana to the De- 
troit area. 


Financing Underway On 
New 114-Mile Nevada Line 
Nevada Natural Gas Pipe Line Com- 
pany has placed with The Mutual Life 
Insurance Company of New York, 
$1,150,000 of 5 per cent first mortgage 
pipe line bonds due in 1973. Proceeds 
will be used to construct a new 114- 
mile pipe line to begin in Topock, 
Arizona, pass through a section of Cali- 
fornia and end within five miles of the 
city limits of Las Vegas, Nevada. 
Nevada Natural Gas Pipe Line Com- 
pany, organized solely to construct and 
operate this new pipe line, will sell to 
gas and utility companies in California 
and Nevada, and serve directly indus- 
trial companies and other smaller in- 
dustries in Clark County, Nevada. 
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e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


e FIVE MODELS (for pipe from 
4” to 36 inches) 


e FOR RENTAL OR PURCHASE 
illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. 


illustrated left: Mathey 


*COMPLETE STOCKS OF PARTS FOR ALL MATH 


Out-of-Round Attachment. Fits all 
sizes of Mathey (and Mathey-made) Machines. 


Wlustrated right: Mathey Shape and 
ment. For cutting pipe intersec 
welding analysis. 


Coupon Cutting Attach- 
tions and coupons for 


EY and MATHEY MANUFACTURED MACHINES IMMED 


PIPE CUTTING AND 
BEVELING MACHINES 




















JATELY AVAILABLE 


Cc. A. MATHEY MACHINE WORKS, INC. 


TULSA, OKLAHOMA 
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CUSTOM BUILT 


CONTROL BOARDS | 
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The above installation photo show 








M MANUFACTURERS OF: piped and wired control boards that we manu- . e 
eo: = — factured for use in the pipe line stations of a © 
“15 panels, Control Desks major pipe line company; fourteen gauge boards 
indice Seah es ves also were furnished. 
4 and © Proof Motor Sta kn . “i “i ’ 
p Explosion hers, Push Butto NEMCO” engineering know-how and manufac- 
. Circ Lighting Panels a" turing skill are geared to produce custom-built 
gations: * ° ° . ° “i 
junction Boxes: 4 High Voltage electrical equipment which is designed to meet 
low Voltage 0" , each customer's specifications. 
Switchgear lers Locators, , 
Ne Lane SOM Pe! ° tiers Ai 
Pipe ing inspectors Rect NELSON $Z4cZecZ MANUFACTURING CO. 
snd Flange Insulation: . TULSA, OKLAHOMA 
asta! tak ~47N. DETROIT AVE. TELEPHONE 2-5131 
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WORTHINGTON DIESEL-EQUIPPED PUMPING STATION of the Southeastern 
Pipeline Company at Blountstown, Florida, 30 miles north of Port St. Joe. 


Worthington Diesels give 
“Eleven years of almost 
continuous operation” 


e That’s what the Southeastern Pipeline Company writes about the de- 
pendability of their six Worthington Diesels. 


The engines are used to drive Worthington pumps which deliver gasoline 
and kerosene from Port St. Joe, Florida, to Chattanooga, Tennessee. 
They’ve been running almost continuously for eleven years with extremely 
low fuel consumption and maintenance costs. 

This company’s long satisfactory experience with the dependable Wor- 
thington Diesels has been duplicated by pipeline companies everywhere. 
Learn how Worthington engines, engine-starting compressors, oil transfer 
pumps, cooling water circulation pumps and evaporative type engine water 
coolers can help you in your operation too. 

Write for more facts to Worthington Corporation, Engine Division, 
Section E.3.5, Buffalo, N. Y. 





IN HEAVY-DUTY OPERATION SINCE 1942, these three 
Worthington Diesels at Southeastern’s pumping station 
in Blountstown, Florida, and three at Port St. Joe, 
Florida, furnish all the power for driving the main pumps 
in these stations. 


E.3.5 


WORTHINGTON 


ZL D> 


Economical Continuous Power—Diese!, Dual Fuel, and Spark-Ignition Gas Engines, from 190 to 2100 bhp. 
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New 50-Mile New York 
line Permit Requested 


Home Gas Company, Pittsburgh, 
Pennsylvania, asked the Federal Power 
Commission for authority to construct 
a total of approximately 50 miles of 
natural gas transmission line in 
Broome, Tioga and Delaware Coun- 
ties, New York, to enable it to handle 
additional volumes of gas which are to 
becomes available in 1954-1955 winter. 

Total estimated cost of the proposed 
facilities is $2,160,500. The project 
would include 24.3 miles of 12-in. line 
extending from the town of Maine to 
Tioga, and 25.4 miles of 12-in. line 
fom Deposit to Port Dickinson. 


Williston Basin Line 
Planned for Summer, 1954 


Completion of a projected $7,000,- 
000 pipe line by Williston Basin Pipe- 
line, Inc., by the summer of 1954 will 
give eastern Montana and western 
North and South Dakota a new source 
of supply. for petroleum products. 

A. W. Hartwig, president of the 
company, said the 8-in. line will run 
between the Billings-Laurel refining 
area to terminal facilities at Glendive, 
Montana. 


Station, 116-Mile Line 
Asked in Joint Application 


Atlantic Seaboard Corporation and 
Virginia Gas Transmission Corpora- 
tion, both of Charleston, West Virgina, 
have jointly applied to the FPC for 
authority to construct a total of 116.6 
miles of 26-in. natural gas transmission 
line and 4400-hp in compressor facili- 
ties along the route of their existing 
system in West Virginia, Virginia and 
Maryland. 

The proposed 116.6 miles of pipe 
line would be in five separate sections, 
each paralleling portions of the com- 
panies’ existing transmission line be- 
tween Cobb, West Virginia, and a point 
near Baltimore, Maryland. The pro- 
posed new compressor facilities would 
be installed at two existing and one new 
compressor station. Total estimated 
cost of the project is 14,634,300. 


$45,000,000 Expansion 
Planned by Tennessee Gas 


Applications have been filed with 
the Federal Power Commission by the 
Tennessee Gas Transmission Company, 
Houston, Texas, for authority to pro- 
ceed with a $45,000,000 expansion 
program of its natural gas pipe line sys- 
tem that will include extension of the 
company’s natural gas service to the 
New York-Philadelphia metropolitan 
area. 

The program also includes the de- 
velopment of additional underground 
storage facilities in Pennsylvania and 
New York to provide reserve supplies 
of natural gas for the periods of heavy 
demand in winter weather, particularly 
for the househeating market in the 
greater New York-Philadelphia area. 
These storage fields would increase the 
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peak day delivery capacity of the 
Tennessee Gas system by 130,100,000 
cu ft to a total of 2.1 billion cu ft. 

Part of the new program for which 
FPC approval is sought calls for the 
relocation of a previously FPC-author- 
ized but unbuilt pipe line so as to re- 
sult in the construction of a new 243- 
mile, 24-in. pipe line from a point on 
the Tennessee system in northern 
Pennsylvania to the outskirts of New 
York City. This would make possible 
the new natural gas service for the 
New York-Philadelphia metropolitan 
area as well as provide a new entry 
point for natural .as into New 
England. 

The proposed new pipe line would 
extend from the Tennessee Gas pipe 
line at the Hebron storage field in 
Pennsylvania to near Greenwich, Con- 
necticut, where it would connect with 


the system of Tennessee New England ° 


subsidiary, Northeastern Gas Trans- 
mission Company. Thus it would form 
the south arc and complete a 1000-mile 
loop of line running through the New 
York, New Jersey, Pennsylvania, and 
New England area. The loop would 
begin and end near the Ohio-Pennsyl- 
vania state line near Mercer, Pennsyl- 
vania, and would be on the delivery 
end of the Company’s long mutiple- 
line transmission system to the Gulf 
Coast. This loop, plus the storage fields, 
is expected to add immensely to the 
company’s flexibility of service. 


Quick Amortization Writ 
Given Proposed Products Line 


A certificate for rapid tax amortiza- 
tion has been given by the Office of 
Defense Mobilization to American 
Pipe Line Corporation, New York 
City, for a large-diameter products pipe 
line between Beaumont, Texas, area 
and Newark, New Jersey. 

The certificate allows a 40 per cent 
fast write-off on $6,900,000 for stor- 
age facilities and 25 per cent on $137,- 
200,000 covering the balance of the 
pipe line facilities. 


Mexican Line Proposed 


Technicians of Pemex are currently 
studying the area between Salamanca 
and Aguascalientes, Mexico, for the 
most feasible route for a new oil pipe 
line. The new line would be a branch 
of the line now running from Lagos de 
Moreno to Guadalajara. Route of the 
line will probably parallel the Cristo- 
bal Colon highway and would tunnel 
through a mountain near Lagos de 
Moreno. 


Cities Service to Build 
69 Miles of Gas Line 


Cities Service Gas Company has re- 
ceived FPC approval on pipe line fa- 
cilities that will allow it to obtain addi- 
tional natural gas supplies for its sys- 
tem from the Golden Trend Area of 
Central Oklahoma. 

The company will build a total of 
69 miles of line, consisting of 44 miles 
of 20-in. and 25 miles of 16-in. 
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PIPE LINE PROJECTS 


There are 2225 barges, 168,- 
000 miles of pipe lines, 95,000 
railroad tank cars, 147,000 trucks, 
tank trucks and trailers, and about 
550 ocean-going tankers in petro- 
leum transportation system. 
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THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map errors 
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Wilkinson Products Co. 
| Originators of small, light 
all-purpose locators 
| 3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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WITH THE PIPE LINE CONTRACTORS 





> Engineering-Construction Company, 
402 North Cheyenne, Tulsa 6, Okla- 
homa, is working on 94 miles of 16-in. 
line for East Tennessee Natural Gas 
Company between Knoxville and 
Kingsport, Tennessee. Also being laid 
on the same job are 56 miles of 4- 
through 12-in. line in laterals from the 
main line. Jim Williams is superin- 
tendent and J. W. Tyner, office mana- 
ger, at the Morristown, Tennessee, 
office. 

Company is also constructing ap- 
proximately 65 miles of 4- through 26- 
in. line near Elkhart, Kansas, for Colo- 
rado Interstate Gas Company. Earl 
Hackleman is spreadman and H. B. 
Hoge office manager on the Elkhart 
job. 


> Engineers Limited Pipeline Com- 
pany, 225 Bush Street, San Francisco, 
California, is working on 90 miles of 
34-in. for Pacific Gas and Electric in 
California. 

Company also has 81 miles of 10-in. 
line for Yellowstone Pipe Line Com- 
pany between Murray, Idaho, and 
Spokane, Washington. C. P. Hamilton 
is superintendent and Virgil Darby, of- 
fice manager. 


> Foster Wheeler Corporation, 165 
Broadway, New York 6, New York, 
has contract with North Atlantic Treaty 
Organization for management of 1920 
miles of product line to be laid in West- 
ern Europe. The NATO pipe line net- 
work will have 4 to 10-in. lines and will 
cost $100,000,000. 


> C. W. Fowler, Cotton Valley, Louisi- 
ana, is working on 65 miles of 12-in. 
line and 10 miles of 8-in. line between 
Robstown and Seadrift, Texas, for Sea- 
drift Pipe Line Company. R. G. 
Kemper is superintendent and W. G. 
Barnett office manager at the Refugio, 
Texas, field office. 


> R. H. Fulton and Company, P. O. 
Box 1526, Lubbock, Texas, is con- 
structing 112 miles of 10-in. line for 
Nevada Natural Gas Company be- 
tween Needles, California, and Las 
Vegas, Nevada. Superintendent in 
charge is Jerry Nash with Jack Frazer 
the office manager. 

Fulton also has 50 miles of 20-in. 
pipe between Hugo and Eads, Colo- 
rado, for Colorado Interstate Gas Com- 
pany. Jim Gill is superintendent and 
Frank Tidwell office manager. 

Also in progress are 250 miles of 30- 
in. line for El Paso Natural Gas Com- 
pany between Corona and Gallup, New 
Mexico. A. A. Carrigan is superintend- 
ent and Bill Cohoon office manager for 
spread one; M. L. Boyd is superintend- 
ent and Charles Siewert office manager 
on spread two. 

Company has started on 58 miles of 
16 and 20-in. line for Cities Service 
Gas Company near Purcell, Oklahoma. 
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Editor’s Note 


With this issue, PE’s Oil and 
Gas Pipelining Edition begins the 
first in a series of features on the 
nation’s pipe line constructors. 
This month, PE pays a salute to 
Oklahoma, and we believe it fit- 
ting to honor one of Oklahoma's 
leading pipe line constructors in 
the initial article, which begins on 
Page D-53. 











Vance Albers is superintendent and C. 
E. Helweg, office manager. 


> Houston Contracting Company, 
Ltd., 2707 Ferndale Place, Houston, 
Texas, has the following construction 
work: 

Approximately 500 miles of 30-in. 
natural gas line for Gulf Interstate Gas 
Company from Rayne, Louisiana, to 
Kinkade, Tennessee. Three spreads on 
this work as follows: 

From Mississippi River going north, 
E. C. Norris, superintendent; R. E. 
Thornton, assistant superintendent; R. 
J. Axsom, field office manager; present 
headquarters, Water Valley, Missis- 
sippi. Approximately 125 miles com- 
pleted. 

From Ouachita River going south, 
R. L. Silar, superintendent; L. F. Red- 
fearn, field office manager; headquar- 
ters, Jena, Louisiana. Approximately 
65 miles completed. 

From Ouachita River going north, 
M. L. Thompson, superintendent; J. 
B. Stoddard, field office manager; head- 
quarters, will be in Winnsboro, Louisi- 
ana. Section to be completed in early 
December. 


> Latex Construction Company of 
Georgia, P. O. Box 56, North Side Sta- 
tion, Atlanta, Georgia, is working on 
36 miles of 14-in. pipe line for South- 
ern Natural Gas Company in Alabama 
and Georgia. Field headquarters are in 
Port Wentworth, Georgia, with J. M. 
Phipps superintendent, Jim Davenport, 
spreadman, and A. C. Andrews office 
manager. 


> A. C. Holder Construction Com- 
pany, 2615 East Admiral Place, Tulsa, 
Oklahoma, is working on 90 miles of 
reconditioning for a Humble-Chicago 
6- and 12-in. crude line take-up and 
Pipe Line project between Buckner, 
Missouri, and Iola, Kansas. A. C. 
Holder is superintendent and J. D. 
Langley, office manager. 


> The Kulijian Corporation, 1200 
North Broad Street, Philadelphia 21, 
Pennsylvania, has 11 miles of 4-, 16-, 
20-, and 30-in. line at the Esso Stand- 
ard Intra-Refinery plant, Bayway. Engi- 
neers are R. F. Rundell, Charles Avon, 
Hiram Jones, John F. Pearce. 


> Holdran Construction Company, 
Mount Vernon, Illinois, is working op 
an undetermined amount of cross. 
country transmission lines and city dis. 
tribution lines near Rock Island, Ijj- 
nois, for Iowa Illinois Gas and Elec. 
tric Company. H. W. Randall is super. 
intendent and N. W. McGov office 
manager. 


> Midwestern Constructors, Inc., 1()5 
North Boulder, Tulsa 3, Oklahoma, 
has completed work on 153 miles of 
16-in. line east side of Kalamazoo 
River in Michigan to Kennedy pump 
station at East Chicago, Indiana, for 
Wolverine Pipe Line Company. 


> Oklahoma Pipe Line Constructors, 
6612 Harry Hines Boulevard, Dallas, 
Texas, is laying approximately 150 
miles of 30-in. for El Paso Natural Gas 
Company between Denver City, Texas, 
to a point near Roswell, New Mexico. 
Two spreads are working on the job. 
Louis Visentine is superintendent of 
spread one. E. R. Law is superintend- 
ent of spread two and Gene Gohring 
is assistant superintendent. R. F. Muel- 
ler is office manager and Geno Gallina 
purchasing agent at the Lovington field 
office. 


> Panama-Williams Company, 1417 
Melrose Building, Houston, Texas, has 
contract for approximately 65.6 miles 
of 412- through 12%-in. line for The 
Texas Pipe Line Company in south 
Louisiana, including six gathering 
pump stations to be mounted on piling 
over water and one station on land. 
Company has 7 lines, three 12-in. 
and four 8-in. under the Houston ship 
channel crossing for Shell Pipe Line 
Company. All lines are a single ditch 
and will be pulled at the same time. 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports the 
following work: 

Hauling 30-in. pipe for Gulf Inter- 
state Gas Company from Houston and 
Orange, Texas, to storage points in 
eastern Louisiana and Mississippi. 

Hauling, storing where necessary, 
and stringing approximately 303 miles 
of 12-in. pipe from White River to 
Allen, Oklahoma, for Sunray Oil Cor- 
poration. Contractor, River Construc- 
tion Corporation. Also approximately 
97 miles of 10-in. pipe from Allen, 
Oklahoma, to Duncan, Oklahoma. _ 

Unload, haul and string approxi- 
mately 13 miles of 16-in. and 29 miles 
of 12-in. pipe for Gulf Interstate 
gathering system in Louisiana. Con- 
tractor, Associated Pipe Line Contrac- 
tors, Inc. 


> Merritt-Chapman and Scott, 260 
Madison Avenue, New York 16, New 
York, has contract for pipe line sys 
tem in India to link two refineries under 
construction at Bombay, India. 
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Here’s where your search ends for better wear 
resistance at low cost! The new COATED TUBE 
STOODITE gives you everything...more wear pro- 
tection, more impact strength, faster deposits, better 
weldability! 

Field tested two full years, we're sure of our an- 
swers...It’s actually doing the work of rods costing 
twice as much! 

Try 50 lbs. today—compare it with rods of any 
price! See your Stoody dealer (listed in the “yellow 
pages” of your phone book) or write for literature. 


STOODY COMPANY 


11955 East Slauson Avenue 
Whittier, California 


To obtain more information on products advertised see page E 29 








PIPE LINE CONTRACTORS 





> Contracting and Material Company, 
1235 Dodge Avenue, Evanston, IIli- 
nois, is constructing 20 miles of 30- and 
36-in. line for Chicago District Pipe 
Line. A. J. Fry is superintendent and 
J. H. Myers office manager. 


> Banister Construction, Ltd., 609 
Northern Hardware Building, Edmon- 
ton, Alberta, Canada, has contract for 
29 miles of 6- to 16-in. line for Socony- 
Vacuum between Fosterton field and a 
railway connection. Ray Oldfield is 
spreadman. 


> Dunn Brothers, 801 Mercantile 
Building, Dallas, Texas, has the follow- 
ing hauling, stringing and unloading 
jobs: 

150 miles of 30-in. for El Paso Nat- 
ural Gas Company between Denver 
City, Texas, and Corona, New Mexico. 
Prime contractor is Oklahoma Pipe 
Line Constructors. 

164 miles of 30-in. for El Paso be- 
tween Flagstaff and Kingman, Arizona. 

Prime contractor is Western Pipe Line 
Constructors. 

335 miles of 30-in. for Guif Inter- 
state Gas Company between Kinkade, 
Tennessee and Kenova, West Virginia. 
Prime contractor is H. C. Price Com- 
pany. 

230 miles of 30-in. for El Paso be- 
tween Winslow, Arizona, and Gallup, 
New Mexico. El Paso is handling own 
job. 

Approximately 300 miles of 4- to 6- 
in. pipe for El Paso for a gathering sys- 
tem in the Farmington, New Mexico, 
area. El Paso doing own construction. 


> H. C. Price Co., Pipeline Division, 
P. O. Box 1111, Bartlesville, Okla- 
homa, has the general contract cover- 
ing construction of approximately 355 
miles of 30-in. high pressure natural 
gas pipe line for Gulf Interstate Gas 
Company starting at a point near Gor- 
donsburg, Tennessee, and extending 
northeasterly to a point near Catletts- 
burg, Kentucky. Approximately 60 per 
cent completed. 


> River Construction Corporation, 
6100 Bowie Boulevard, Fort Worth, 
Texas, has 73 miles of 30-in. line in 
Riverside County, California, for 
Southern California Gas Company. 

Company has contract for 303 miles 
of 12-in. and 97 miles of 10-in. for the 
Oklahoma-Mississippi River Products 
Pipe Line, Inc. 


> Somerville Construction Company, 
Ada, Michigan, has completed 35 miles 
of 4 to 24-in. line for Michigan Con- 
solidated Gas Company near Six Lakes, 
Michigan. 


> Tellespen Construction Company, 
Houston, Texas, is constructing an un- 
derwater gas gathering system in Lake 
Maracaibo, Venezuela, for Creole Pe- 
troleum Company. The system will em- 
brace about 14 miles of 24, 26, and 
30-in. pipe. 


> Western Pipe Line Constructors, 
Box 798, Austin, Texas, is working on 


D-78 


167 miles of 30-in. line for El Paso 
Natural Gas Company between King- 
man and Flagstaff, Arizona. Benny 
Williams is superintendent and P. O. 
Rutledge office manager at the Wil- 
liams, Arizona, field office. 


> Williams Brothers Company, 324 
National Bank of Tulsa Building, 
Tulsa, Oklahoma, has contract for 615 
miles of 8-in. products line in Alaska 
for the U. S. Corps of Engineers in a 
joint venture with McLaughline, Inc., 
and Marwell Construction Company. 

Company also has 75 miles of 12-in. 
line for Oklahoma-Mississippi River 
Products Pipe Line, Inc., between 
White River, Arkansas, and Memphis, 
Tennessee. Jim Childers is superintend- 
ent and George Gossett, office mana- 
ger, at the Patterson, Arkansas, field 
office. 

Company also has 165 miles of 12 
and 18-in. gas line for South Carolina 
Gas Corporation. Expected to be com- 
pleted by January 1, 1954. 

Company has contract for 50 miles 
of line for North Carolina Public Serv- 
ice Company near Hendersonville, 
North Carolina. Work to begin in carly 
December. 


>» Associated Pipe Line Contractors, 
Inc., Houston, Texas, is working on 
175 miles of 10-in. line from Bozeman, 
Montana, to Clinton, Montana, for 
Yellowstone Pipe Line Company. Jim 
Ed Andrews is superintendent and 
Buck Johnson office manager at the 
Bozeman field office. 


> El Paso Natural Gas Company, El 
Paso, Texas, has crews working on 300 
miles of 4- to 16-in. gathering system 
lines near Bloomfield, New Mexico, at 
the Blanco field. Superintendent is Joe 
Self and B. R. Jones, office manager. 

El Paso crews are also starting on 
200 miles of 30-in. line from Winslow, 
Arizona, to Gallup, New Mexico. J. E. 
Lowry is job superintendent and J. S. 
Smith, office manager. 


> C. E. Wilson Construction Company, 

1401 Fairfax Trafficway, Kansas City 
15, Kansas, has completed a products 
terminal at Geneva, Nebraska, for 
Kaneb Pipe Line Company. Company 
also has undetermined amount of % 
through 4-in. line in Cedar Rapids, 
Iowa, for lowa-Illinois Gas and Elec- 
tric Company. 


>» Mid-States Construction Company, 
Mt. Vernon, Illinois, has 24 miles of 
10-in. line for Missouri Public Service 
Company between Warrensburg and 
Clinton, Missouri. Job awaiting FPC 
approval. 


> H. B. Zachry Company, Box 2570 
San Antonio 6, Texas, is working on 
154 miles of 16-in. pipe between Ring- 
gold and Corsicana, Texas, for Mag- 
nolia Pipe Line Company. Two spreads 
are in operation. D. B. Shrum is super- 
intendent and Ray Shields office mana- 
ger of spread one at Ennis, Texas. W. 
L. Huff is superintendent, and D. Trice 
office manager at spread two. 


> Eastern Pipe Line Contractors, 180; 
Mercantile Bank Building, Dallas 
Texas, has contract for two sections of 
the Yellowstone Pipe Line System be. 
tween Billings, Montana, and Spokane 
Washington. Eastern is building 158 
miles of the 10-in. line. Two spreads 


are in operation, one working weg | 


from Clinton, Montana, and another 
east out of Murray, Idaho. A. L. “Bull 
Stewart is superintendent and J, w. 
Arthur, office manager at the Missoula, 
Montana, field office. 


> Anderson Brothers Corporation, p. 
O. Box 2591, Houston, Texas, is work. 
ing on approximately 70 miles of 3., 
4-, 12-, and 24-in. natural gas line for 
Gulf Interstate Gas Company in Louis. 
ana. Dick Leonard is superintendent, 
with headquarters at Abbeville, 
Louisiana. 

Company has 40 miles of 8-in. and 
24 miles of 10-in. in New Mexico for 
Gulf refinery. Field office is at Loving. 
ton, New Mexico. 


>. Bills Construction Company, Tulsa, 
Oklahoma, is working on 8-in. line for 
Buckeye Pipe Line Company between 
Cartaret and Linden, New Jersey. Com- 
pany also has river crossing on Rahway 
River. Carl W. Bills is superintendent 
and Kenneth Mills, welding foreman. 
V. Grizzell is office manager at the 
Plainfield, New Jersey, office. 


> Brown and Root, Inc., 4100 Clinton 
Drive, Houston, Texas, is working on 
194 miles of 6, 8, 12, and 20-in. pipe 
line for Southern Natural Gas Com- 
pany in the coastal area of Louisiana. 
From the Mississippi River east for a 
distance of approximately 144 miles, 
the spread is in charge of Jim Kincy, 
with field headquarters at New Orleans. 


> Collins Construction Company, Vic- 
toria, Texas, has contract from Merritt. 
Chapman and Scott of India for con 
struction of 84,000 ft of submarine line 
in the harbor at Bombay, India. 

Company also has approximately 
2.2 miles of underwater crossing for 
Socony-Vacuum at Accra, West Africa 
in joint venture with Taylor-Woodrow, 
Ltd., West Africa. 


> O. R. Burden Construction Corpo 
ration, P. O. Box 5216, Tulsa, Okla- 
homa, is constructing 153 miles of 12- 
in. and 16-in. crude oil line for Service 
Pipe Line Company between Tioga and 
Mandan, North Dakota. Two river 
crossings also will be installed. The field 
Office is at Tioga. A. B. Haynes is suver- 
intendent and J. R. Perkins office 
manager. 

Company also has approximately 51 
miles of take-up for Sinclair Pipe Line 
Company on an 18-in. line in Missouri 
and Kansas. 

Company has 65 miles of 10-, 12- 
and 16-in. line in South Texas for 
Texas-Illinois Natural Gas Company. 

Company has 45 miles of 18-in. line 
from Cushing to Shawnee, Oklahoma, 
for Sinclair Pipe Line Company. | 

Company has 24 miles of crude line 
in Montana for Texas Pipe Line. 
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Oklahoma Oil Executive 


If you think women can’t get in on 
ground floor leasing operations in such 
hot spots as North Dakota and New 
Mexico, take a look at beautiful brown- 
eyed Sybil Sureck. She is a woman who 
can do it and does. Her title of assistant 
secretary and office manager of Union 
Oil Company of Oklahoma with head- 
quarters in Oklahoma City, hardly 
spells out the extent of her work. Pat- 
rick J. O’Hornett, owner and manager 
of Union Oil Company of Oklahoma, 
is an experienced independent oil man 
with wide interest and the fact he gave 
Mrs. Sureck her large responsibility is 
high recommendation. 

A native of Oklahoma, Sybil is a 
graduate of Cameron Junior College 
and went to business school. She has 
been in her present executive position 
six years. 

Latest honor to come to Sybil was 
election to second vice president of 
the Desk and Derrick Clubs of North 
America. She was president of the 
Oklahoma City Oil Women’s Associa- 
tion when it became affiliated with 
Desk and Derrick. 

She is a member of the Baptist 
Church; she enjoys cooking, which is 
fine for her attorney husband, and she 
has the healthful hobby of gardening. 

For the Desk and Derrick Conven- 





Leasing is Sybil Sureck’s business. 


WOMEN 
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AT 


WORK 


we 








tion in Denver, Mrs. Sureck was in 
charge of press relations. The press 
room was sometimes a bit chaotic but 
never Sybil. She kept confusion trim- 
med down to size, got out releases, 
handled reporters, and made friends for 
herself and Desk and Derrick. 


as * oa 


Hazel Schofield looks up the law. 


Oil Attorney 


Its funny how some people get a 
career. Hazel Schofield got hers just by 
asking. She was going to college and 
didn’t know what to study. Her step- 
father said: “Take Law,” and take it 
she did. 

He didn’t say “Take oil and gas law,” 
although he was in the oil business at 
Blackwell, Oklahoma, but she did 
anyway and has a specialized legal 
career. 

Mrs. Schofield is an attorney for 
Sunray Oil Corporation in Tulsa, Okla- 
homa. Though she handles various 
types of legal problems, her specialty 
is legal research and she spends much 
time keeping up with current court de- 
cisions and legislation in states where 
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Julia Katz adopted Oklahoma. 


Sunray cperates. In addition she is law 
librarian for the company. 

Hazel had already attended Stephens 
College and Oklahoma A&M before 
she entered the Oklahoma University 
Law School. She was admitted to the 
Oklahoma State Bar and her first job 
was with a small oil company in Black 
well. “Here,” she says, “I worked for 
six years and gained valuable experi 
ence in various phases of the oil indus 
try.” She joined Barnsdall Oil Company 
in Tulsa 16 years ago and when that 
company merged with Sunray, sh« 
stayed on as an attorney. 

Mrs. Schofield lives in Tusla with her 
husband, C. B. Schofield, a sales engi 
neer. Among her wood and soap car\ 
ings, which she does for relaxation 
are prizes that Mrs. Schofield has won 
for proficiency in carving. 


Producing Company Official 


Julia Katz is an oil woman and an 
Oklahoman by choice. When she went 
to work for Frontier Oil Refining Co! 
poration eleven years ago in Buffalo 
New York, “oil was something you 
bought at a service station and royalty 
was income which successful authors 
received for their writings.” 

It was exactly two weeks after sh¢ 
went with Frontier that Miss Katz 
knew she had found her niche. She 
read every book she could find on the 
oil business. “Later,” she says, “l! 
learned that most of these books were 
in the company library, but it never 
occurred to me to inquire.” 

In 1943 oil companies were han 
dling large quantities of crude on an 
exchange basis and the bookkeeping 
became highly involved. Julia Katz 
took it over. Frontier was supplying 
some of the large steel mills and othe 
factories with bunker for blast fur 
naces and the government allocated 25 
per cent to Frontier of all such fue! in 
that area. The bookkeeping became 
even more involved and Julia Kat 
kept accounts for this too. 

In 1945 the head of the crude pro 
duction department resigned and Julia 


E-] 





Women at Work 


was promoted to head that depart. 
ment. “Much of my background wor 
with leases and division orders was C 
useful to me in this new position, by 
I still had a lot to learn and my new 
duties required exacting application.” 

Early in 1949 Frontier segregateg er: 
and transferred all its producing ang 
non-producing properties into a new 
corporation known as Breuil Petro. 
leum with James F. Breuil as preg. ( 
dent. Julia Katz became assistant see. 
retary of the new organization. | 

In 1950 all Breuil operations were 
moved to Oklahoma City. “Arriving in | 
Oklahoma City as I did when the wip. 
ter season was at its worst in Buffalo, 

I immediately fell in love with the 














wonderful weather and the friendly Ha 
people.” thoug 
Oklahoma and the oil industry has made 
no more loyal booster than this trans. know 
planted New Yorker who recently, in whert 
addition to her work as assistant secre. engin 
tary, became assistant treasurer. petro 
-_ 
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MULTI-FEED 
CHEMICAL FEEDERS 


Wh a t id w e r Manzel flexibility permits accurate 
teeding of many 


: ifferent chemicals 
simultaneously. Chemicals can be 
pumped into other liquids or test 


_ | samples drawn from production at 
U <a * | regular intervals. The illustration 
shows a Manzel with 7 feeds, each of 

GE 







which can be individually set to draw 
an exact amount of chemical from its 
own tank 


Need Th | LARGE OR SMALL 


CAPACITIES 


* 
h e m ic P| : i Manzels Chemical Feed- 
ers pump from a fraction 


of a drop to 60 gph per 
feed... with unsurpassed 
accuracy and depend 


ability. You eliminate 
e p e rs weaken due to guess- 
work, inaccuracy, or for 





Busy refinery girl. 


Tank Car Trafficker 





Somebody has to be responsible for ideas 
getfulness. Any number handling traffic of tank car movements. discc 
of feeds, any type of These are the cars carrying gasoline, meth 
drive. Easily synchron. 


diesel fuel, and fuel oils from refinery offse 

to market and at Ben — — met! 
. ° > ice 

@ When you have a problem of feeding one liquid into ah eae Oklahoma = 

another ... no matter how light, or heavy, or corrosive ... 


: J te You just don’t imagine pretty girls pro 
you can rely on Manzel’s long experience in precision pro- like Alice would want to bother about in 


ized with any process: 









portional pumping. where a tank car of fuel oil was headed pani 
Manzel Chemical Feeders can be individually engineered but she thinks it is so — & = stitu 
for most applications ... and they are priced much lower ylbncsed > lang Mi ie ee 8 
than you might expect. Write for details today. cnmauibes, 001 che studies off the ae 1 al 
to do her work better. ; have 

Alice was born in Ardmore and lives § . mat 

there with her parents. She is a gradv- 0 

ate of the high school and went to busi- an ¢ 

SK ness college and is now taking secre- wer 
tarial science in evening classes. a pl 


Alice finds interest and satisfaction the 
in her job, enjoys Ardmore Desk and } and 
Derrick Club (she’s a director) and led 
Tanglefoot Square Dance Club. But of § 
her favorite fun is dancing and then J are 





Division of traveling (she went to Washington, } tho 

Frontier Industries, Inc. D.C., New*York, and Chicago on her N 

—_ so sae vacation this year.) She golfs, bowls, | leac 

a ae oe and swims, too, leaving few idle mo- = 

SPECIALIZING IN RIGH PRESSURE METERING PUMPS SINCE 1898 | ments for the tank car trafficker. ” 
E-2 To obtain more information on products advertised see page E-29 THE PETROLEUM ENGINEER, December, 1953 THI 
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O.U. Pioneered in Offering 
Petroleum Engineering School 


Oklahoma University stuck its neck out when it 
dropped some chemistry courses in 1924 to make 


room for some courses in oil production engineering 


HAVE you ever considered the 
thought, preparation, and changes that 
made up the college course that we 
know as petroleum engineering? Just 
where, why, and how did petroleum 
engineering begin? Why do we have 

troleum engineering clubs in col- 
leges?) Who thought up the idea of Pi 
Epsilon Tau? 

A petroleum engineer, it is thought, 
has always been sort of a jack of all 
trades, a poor boy’s geologist, surveyor, 
construction boss, electrician, chemist, 
lawyer, and judge of fine whiskey and 
beautiful women. There must be some 
reason for this diversified educational 
background. 

About 1912 Roswell H. Johnson of 
the University of Pittsburgh first intro- 
duced petroleum engineering as a 
specific educational program in that 
university’s department of geology. He 
and his associate, L. G. Huntley, pub- 
lished “Principles of Oil and Gas Pro- 
duction.” 

Stephenson states, “Although poorly 
organized and reeking with ambiguities, 
and insufficiently edited, this work 
nevertheless called the attention of 
geologists to many engineering prin- 
ciples which most practicing geologists 
knew existed, but rarely utilized. Such 
ideas as well spacing, following up a 
discovery, graphic presentation of 
methods of computing the results of 
offsetting well upon each other, 
methods of bringing in a well, manage- 
ment of gas wells, secondary recovery 
methods, reports upon oil and gas 
properties, valuation of oil properties, 
size and scope of oil and gas com- 
panies, the natural gas industry con- 
stituted the major portion of this vol- 
ume. Later volumes by Jeffrey, Suman, 
Uren, Phelps, and Lake, by Harold, 
and finally by Cloud, our Judge Cloud, 
have given us much better organized 


. Material.” 


Of course, petroleum engineering is 
an off-shoot of geology. The geologists 
were the first to recognize the need for 
4 production engineer, someone to use 
the slide rule. The increasing number 
and variety of engineering problems 
led to a separation and today the fields 
of geology and petroleum engineering 
are pretty well defined and related 

ough completely separate. 

With the University of Pittsburgh 
leading the way, many colleges and 
Universities established petroleum pro- 
duction engineering courses. A few of 


the early schools were: Oklahoma A. 
and M., Texas A. and M., Colorado 
School of Mines, University of Cali- 
fornia, Missouri School of Mines, Ohio 
State University, Stanford University, 
University of Texas, University of Ok- 
lahoma, and others. 


P.E. School Instituted 


In the fall of 1924 the College of 
Engineering at the University of Ok- 
lahoma instituted the school of petro- 
leum engineering under the director- 
ship of Professor H. C. George. He and 
Professor Fred Padgett were the only 
instructors that first year. Some of the 
chemistry was dropped and C. E., more 
M. E., and the first P. E. courses were 
substituted. 

In 1928, the petroleum engineering 
building, now the chemical engineering 
building, was completed. Later came 
the fractionation tower, the gas lift 
derrick, pumping equipment, christmas 
tree hookups, and other familiar equip- 
ment which gave the students practical 
training along with their formal edu- 
cation. 

I. F. Bingham joined the staff in 
1930. In 1933 W. H. Carson was ap- 
pointed director of the school and later, 
1937, made dean of the college of en- 
gineering. The Judge, Professor W. F. 
Cloud, completed his book, “Petro- 
leum Production,” in that year and it 
became the text book at OU and many 
other colleges for the PE. Another big 
change also made was the separation of 
the refining option from the School of 
Petroleum Engineering. It became the 
School of Chemical Engineering and 
the present concept of petroleum engi- 
neering as primarily a production phase 
came into being. 

From 1924 to 1940 the growth of 
the PE School was a reflection of the 
expansion of the automotive industry 
in the United States. Hank Ford de- 
cided to mass produce the “Tin Lizzie,” 
and the other major manufacturers fell 
in line. More gasoline and lube oils 
were needed and the oil industry found 
the oil and made it available to fill these 
needs. Remember the New Imported 
“Zip,” nine gallons for $1.05, the Rain- 
bow gasoline, fill your tank for $1, etc. 

Information in the years 1938 and 
1939 was not available, but in 1940 the 
course of study was very similar to that 
offered today. Petroleum production 
was stressed. There was still some 
chemistry, enough to understand PV 
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= nRT, enough to tie up some of the 
loose ends in the thermodynamics, I. 
C. engines, and natural gas subjects 
that were required, but in comparison 
with the first course, there was little. 

A point of interest, the number of 
hours necessary for a BS degree has 
changed from 155 in 1924 to 147 in 
1953. A little checking in the catalogs, 
however, will show that in some in- 
stances two courses were combined and 
although there is a reduction in the 
number of hours credit, the same in- 
formation is taught. 





War Enlarges School 
The war brought many changes. 


. Many colleges were forced to close due 


to a lack of students. On the other 
hand, OU, due to its participation in 
the Navy V-12 program was benefited, 
if it can be called such, by the last 
war. The years following the war saw 
a great increase in the enrollment of 
the PE school. This was due for the 
greater part to returning veterans tak- 
ing advantage of the GI Bill, which en- 
titled them to a college education. With 
this increase in the student body it was 
necessary to enlarge the school. In the 
fall of 1948 the new PE building was 
completed. In addition to the much 
needed classrooms, more laboratory 
space was provided for undergraduate 
study and research projects, such as the 
API projects now being conducted. 

Much has been said about the schoo! 
and the changes it has survived. Let’s 
take a look at the faculty. We men- 
tioned a few earlier, what happened to 
the others? In 1936, Bingham resigned 
and Henry Gross joined the depart- 
ment and taught until 1938. The Judge 
was appointed professor of petroleum 
engineering in 1937. W. C. Bednar and 
G. M. Stearns were added to the staff 
in 1938 and departed during the early 
part of the war when Bednar resigned 
to join an Alaskan government pipe 
line project and Stearns the West Ed- 
mond Engineering Commission. 

Chairman of the school of petroleum 
engineering is H. W. Benischek. In 
1937 he received his BS in mechanical 
engineering at the University of New 
Mexico. He began with The Texas 
Company, and later worked for Shell 
Oil. From 1945 to 1947 he was a con- 
sultant on well completions. He is a 
registered Professional Engineer. 

W. F. “Judge” Cloud received his 
BS in 1925 and MS in 1926 at Okla- 
homa and began teaching petroleum 
engineering there the same year. In 
1928 and 1929 he worked on the API 
Research Project No. 33. Interested in 
well completions and lease operations, 
he wrote a 600-page book, “Petroleum 
Production” in 1937 which was the 
text in many universities. Also, ap- 
proximately 26 of his articles have been 
published in trade journals. In 1938 the 
Judge was listed in “Who’s Who in 
America.” He is a registered consult- 
ant, and a member of AAPG. 

There are currently six full-time 
staff members and four assistants on the 
faculty devoted to petroleum engineer- 
ing at Oklahoma University. * * * 
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YOU CAN Speci 


j MINIMUM MAINTENANCE COSTS 
| WITH PROTECTIVE COATINGS 


ONLY AMERCOAT PROVIDES YOU WITH 





The most complete line Field service backed by 


of corrosion resistant an organization SPECIALIZING 
‘ coatings available anywhere in corrosion control 





The service life of your equipment—the efficiency of your production 
‘ schedules — the ultimate value of your investment and maintenance 
. dollars — all are vitally dependent on the continuing performance of the 
4 protective coatings specified in your plant. Thus, success or failure of 
your coatings can mean the difference between tremendous losses or 
substantial savings. 





To assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and it must be applied 
properly if it is to yield maximum benefit. 





AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


“" First of all, AMERCOAT provides the right coating for the particu- 
) lar problem. From the complete AMERCOAT line, it is possible to 
provide specific coatings for specific exposures to achieve specified pro- 
tective performance. 

In addition, you receive the added value of AMERCOAT's conscien- 
tious service follow-through backed by an organization SPECIALIZING 
in industrial corrosion control. With the assistance and on-the-spot advice 
of a trained representative, you get the best possible application through 
proper attention to surface preparation and correct coating techniques. 


Investigate AMERCOAT now. It’s your surest way to effective, long- 

term corrosion control. An experienced representative is near you to serve t 

you. For complete details write today. ' 

: " 
CHICAGO, ILLINOIS ' 

, 

KENILWORTH, NEW JERSEY | 





CORPORATION JACKSONVILLE, FLORIDA 


4809 Firestone Bivd., South Gate, Calif. HOUSTON, TEXAS 
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HOW TO RELA 


As the old farmer said, “I have seen 
a lot of trouble in my life. A lot of 
trouble. Four-fifths of it never oc- 
curred.” 

We are all graveyard travelers. 
Worry just whips up the horse, so relax. 
It’s that simple. 

Of course, you feel it is not simple, 
When you are keyed up, edgy, worried, 
you feel you can’t relax. And yet with 
a little practice, perhaps you can learn 
how. I offer no cure-all, but I honestly 
think that I can teach four-fifths of you 
Worriers how to relax, and can perhaps 
teach the other one-fifth how to live 
with your worries. 

I am going to make another state- 
ment: If you cannot relax, nine-tenths 
of the trouble is in your mind. I had a 
friend, who complained that if he drank 
Coffee after 6 o’clock at night it kept 


*Chairman, Department of Psychology, Col- 
gate University. 








G. H. ESTABROOKS* 


him awake. And he liked coffee. Taking 
into consideration lHtis perfect health 
and the fact that nothing short of a 
stick of dynamite could ordinarily dis- 
turb him, I felt blamed certain that the 
coffee had nothing to do with it. 

So I tried an experiment. 

As you know, caffeine is the drug in 
coffee which keeps you awake. I told 
him solemnly that I had a sure-fire cure 
for coffee nerves. I gave him two pills, 
told him to drink his coffee at dinner 
and take the pills at 9 o’clock. I guar- 
anteed he would have a good night’s 
sleep. He did. 

He didn’t know that those two pils 





were caffeine pills; they had about the 
amount of caffeine contained in two 
cups of coffee. So he went to bed and 
slept soundly, having taken about four 
cups of coffee after 6 o’clock. Having 
made sure that coffee had nothing to 
do with the picture, I gave him a sup- 
ply of the pills which I changed over 
into pink candies well known to any 
doctor, and told him that he would have 
no more trouble with coffee in the 
future. He didn’t. The whole thing was, 
as we say, in his mind. 

“It’s all in his mind.” Sure it is. But 
the worry, the tension, is very real. 

Let us face the facts. I said that in 





HERE ARE SOME SIMPLE RULES TO HELP FOUR OUT 
OF FIVE WORRIERS GET RID OF JANGLED NERVES 
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four out of five cases I could be of real 
help. Just so that we know where we 
stand, let us glance at the other one- 
fifth. In one out of every ten cases you 
cannot relax because the trouble is or- 
ganic. There is something wrong with 
the body. Moreover, sometimes the 
causes can be very subtle. 

Then we have another group of 
about one in ten where the psychologist 
can be of very little help at least until 
the crisis has passed. These cases in- 
volve people under great emotional 
strain such as profound grief or real 
worry. A mother watching her child 
dying of cancer can hardly be expected 
to relax. A man facing an operation 
which may easily turn out to be fatal 
has every reason to be tense. The won- 
der is that most oi us bluff it out as well 
as we do. 

So let us work on those four-out-of- 
five cases that can’t seem to relax, but 
have nothing seriously wrong with 
them. 

First, when we say that the trouble is 
in your mind or in your nerves, let us 
realize another point. While your 
nerves can be your worst enemies, they 
can also be your best friends. 

Let me illustrate this power of mind 
from hypnotism. By the use of sug- 
gestion in hypnotism we can produce 
blisters and burns on your body. We 
can make your heart beat faster or 
slower. We can make your tempera- 
ture go up or go down. It’s in your 
mind, but it is put there by the hypno- 
tist and the results are very real. 

Let’s not be technical. When I make 
a “suggestion” to a person in hypnotism 
I simply talk to him. Futhermore, we 
know that anything we can get by talk- 
ing to a person in hypnotism, we can 
also get by auto-suggestion. That is, by 
having the person “talk” to himself 


under certain conditions. 

So point number one of our counter- 
attack on those nerves of yours is auto- 
suggestion—“talking” to yourself. I 
find the following method as good as 
any you can use in the quiet of your 
home: 

Lie down on your back where it is 
quiet; relax, close your eyes, and imag- 
ine that you are falling asleep. (Some 
people I know relax by taking a deep 
breath, deep enough so their stomachs 
expand. Then they let their shoulders 
slump, and exhale in a big sigh. Matter 
of fact, that’s a trick you can use when 
you're riding in a bus or a subway.) 
Anyway, at the end of two minutes, no 
matter how you feel, start auto-sugges- 
tion, which really means thinking to 
yourself. Tell yourself that you are con- 
fident, that you have nothing to fear, 
that you have nothing to worry about 
and keep repeating it for five minutes. 

Silly? I have written many articles 
and a book on hypnotism and auto- 
suggestion. I have used it on others and 
used it on myself. J assure you it does 
work, especially when you use it along 
with the next two points I will make. 

So now we pull another trick out of 
the bag. You have allowed the enemy, 
your nerves, to entrench himself in pre- 
pared positions for 10, 20, or 30 years. 
You have even been supplying the 
enemy with war material. You have 
been telling yourself that you have all 
sorts of things to worry about—exactly 
the war material that is needed to build 
up tension. 

We will now cut off the enemy’s sup- 
plies by what we call in psychology “the 
crowding out technique.” Keep your 
mind busy, when you are feeling tense 
or worried. Reading detective stories is 
one way. Working on a lathe in the 
cellar is another, for when the hands 





We are indebted to the Fly- 
ing Red Horse, Magnolia Pe. 
troleum Company’s publica- 
tion, for this inspiring advice 
on relaxation. 














The rhythmic thud of many bits 
pounded deep holes into Mother 
Earth for the liquid gold. The ac- 
tivity was feverish. Everywhere was 
the smeil of oil. 

Oklahoma was producing a 
fourth of the nation’s oil supply. 
Glenn, with its peak yield exceed- 
ing 100,000 bbl each day in 1907, 
had been sensational. When in 1912 
Cushing, west of Tulsa, blew in, and 
production from several different 
depths and from many wells, each 
flowing several thousand barrels 
daily, amounted to over three times 
what Glenn had yielded, Oklahoma 
became the leading oil producing 
state. Her oil furnished the nation 
nearly a third of its gasoline supply. 
Its value was over half a million 
dollars a day. 

Tulsa, where the main offices of 
the companies were located, be- 
came the world’s oil capital. Heald- 
ton, an important field near Ard- 
more, in the south central part of the 
state, followed Cushing. When pro- 
duction in the oil wells dropped, 





Then Came Oil — to Oklahoma 


charges of nitroglycerin were set 
off in some of them. Again oil shot 
over the tops of the derricks for a 
moment and the yield by pumping 
was increased. 

Then, along with many small 
fields, roared in Burbank, making 
the Osage Indians with their oil roy- 
alties pooled by the government, the 
wealthiest class of people per capita 
on earth, Tonkawa in the Cherokee 
Strip, Greater Seminole with a peak 
daily flow over half a million bar- 
rels, and finally Oklahoma City, the 
greatest of them all. Drilling, pump- 
ing, blasting with nitroglycerin. 

Oil wells in over half of the coun- 
ties of the state. Eight billion dol- 
lars worth of petroleum. Glenn, 
Cushing, Healdton, Burbank, Tonk- 
awa, Seminole, Oklahoma City. 
These were Coronado’s Seven Cities 
of Cibalo and his gold — far richer 
than his dreams. — (From a book 
on the Old Indian Territory and 
Oklahoma by Campbell Osborn, 
Consulting Industrial Engineer, now 
being published in Tokyo, Japan.) 
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are busy the mind is busy. When yoy 
are lying in bed at night, refuse to think 
of the person you dislike or the fac; 
that Johnny may catch infantile paraly. 
sis. Retreat into daydreams. Go ove; 
your last hunting or fishing trip. My 
favorite trick is to recall the names and 
colleges of psychologists. I can list ang 
spot about 1500 of them. That keeps 
my mind out of trouble and is dyl 
enough to put anyone to sleep. 

The last point in this Offensive 
against your nerves you many find the 
hardest of all, and perhaps the most im. 
portant. 

What is it that makes you tense, up. 
able to relax? In the great majority of 
the cases you will find it is some other 
human being. 

Someone asked an old farmer what 
caused his very happy, cheerful outlook 
on life. “I don’t aim to keep no one on 
my despisery,” he replied. 

There you have the case in a nutshell, 
Keep as few people as possible on your 
despisery. 

As I said before, this third point isa 
tough one to carry through. Some peo- 
ple seem to get our goat. We cannot re- 
lax with them around, and our thoughts 
of them at night are anything but sweet 
dreams. If possible, keep distance be- 
tween you. Avoid them. 

All too often, of course, you can’t do 
it. Your mother-in-law, or neighbor has 
a habit of sticking around. You’ve sim- 
ply got to live with them. But fore- 
warned is forearmed. Spot the source 
of trouble and make up your mind to 
let the other person do the worrying. 
Be friendly, don’t argue, laugh it off. 

There is the story of a very fed-up 
businessman who hired someone to do 
his worrying for him. 

“How much are you paying him to 
worry for you?” asked a friend. 

“Ten thousand dollars.” 

“Where do you get the ten thousand 
dollars?” 

“That’s his worry.” 

Silly of course, but it has a point. 
Let the other chap worry. 

Don’t expect results overnight on this 
matter of learning how to relax. In the 
colleges we sometimes get the type of 
boy whose parents have spoiled him 
for the first 18 years of his life. Then 
they expect us to wave a magic wand 
and cure the whole thing in a matter of 
18 days. It can’t be done. You have 
been spoiling your nerves for the past 
10, 20, or 30 years. Let’s be sane. 
Adopt the attitude “this problem when 
solved will be simple,” but recognize 
that it will take time, effort and thought 
on your part. : 

I can think of no better final advice 
than that given by a father to his son 
on the matter of how to succeed in bust- 


ness. You start at the bottom and wake 
up. x** 
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Uniform heat distribution, the most desirable characteristic 
of any fluid heater, is created in an Isoflow furnace 
as the result of the following design characteristics: 


1. Individual burners, symmetrically spaced 
with relationship to the tubes, create a symmetrical! 
flame pattern with relation to the heating elements. 


2. The metal cone at the top of the combustion chambe! 
re-radiates to the tubes, also diverts products 

of combustion progressively closer to the tubes, and 
combines the proper proportion of radiant and 
convection heat to give the uniform heat intensity at 

the upper portion of the combustion chamber. 


3. The combustion gases are diverted behind the 
tubes so that the gases recirculate from the 

top of the heater downward, behind and between 
the tubes, thus increasing the heat input to the 
rear of the heating elements by convection. 


4. The recirculated gases also serve to reduce 
the combustion temperature, reducing the 
heat intensity at the bottom of the furnace. 


The above design factors in Isoflow heaters, 
combined with the angle of the cone, provide the 
uniform heat distrbution required in heaters 
for the most efficient process operation. 


—most efficient by any comparison. 


More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ...and all Petrochem-Isoflow Furnaces are 
pre-eminently satisfactory. 


N ie a ee CAO Bee Pts 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - D. D. Foster, Pittsburgh ~ Faville- 
Levally, Chicago - Lester Oberholtz, Colifornia - Gordon D. Hardin, Louisville, Kentucky - Turbex Equipment Co., Narberth, Pa. 
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GENERAL NEWS 





Standard President States 
Depletion Aids Oil Search 


The finding of oil in eastern Mon- 
tana may be the state’s most important 
economic event of the century, yet 
the oil industry has “only begun to 
scratch the surface” in the Williston 
Basin. 

That was the message of John E. 
Swearingen of Chicago, general man- 
ager of production and a director of 
Standard Oil Company, to the Mon- 
tana Education association’s eastern 
district convention in Miles City re- 
cently. 

The 25 oil fields already found in the 
basin “are only forerunners of many 
more to be discovered in time,” Swear- 
ingen predicted. And, besides the large 
refinery Standard is building at Man- 
dan, North Dakota, a number of 
smaller refineries will eventually be 
built in both North Dakota and Mon- 
tana, he said. 

“Finding of crude oii,” he cautioned, 
however, “even in so favorable a hunt- 
ing ground as the Williston Basin is not 
easy and is not cheap. 

“It will take tremendous amounts of 
capital to find your hidden oil fields 
and bring them into production; it 
will take large sums of money to build 
the pipelines and refineries to haul 
your oil to market and to convert it 
to usable products.” 


Signal to Build Plant 


Signal Oil and Gas Company an- 
nounced it had completed arrange- 
ments to build and operate a natural 
gasoline plant in Carter County, Okla- 
homa. Engineering and design work is 
already under way for this plant, which 
will be in the Fox-Milroy area of the 
Ardmore Basin and which is being de- 
signed to process 40,000,000 cu ft of 
gas per day with a capacity of 100,000 
gal of LPG and natural gasoline. This 


» 
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ANNUAL LUNCHEON meeting of the National Oil-Equipment 
Manufacturers and Delegates Society (NOMADS) was held in 
the Crystal Ballroom of the Blackstone Hotel in Chicago on Mon- 
day, November 9, 1953. Over 200 Nomads and guests attended. 
H. W. (Duke) Haight, executive vice president of Creole Petroleum 
Company and director of Standard Development Company, was 
guest speaker. G. H. Eichler was given the Nomads’ Founders 
Award for meritorious service to Nomads for 1953. Following 
are seated at the speakers’ table: George H. Eichler, publisher, 
Petroleum Equipment; Lawrence Cade, Creole Petroleum Com- 
pany; Howard B. Book, Red Roller Bit Company, (New York 
regent); Courtney J. Berlin, Baker Oil Tools, Inc., (Dallas regent); 


plant is being built by Signal with the 
assistance of Fox Gasoline Company 
(Leon McVay, Jack Conroy, and J. L. 
Parker) who will work in conjunction 
with Signal engineers and management 
personnel in the design, construction, 
and operation of the plant. 


Iran Reported Leaning 
Away From Communism 


Back in the United States Herbert 
Hoover, Jr., expressed his belief that 
it will be at least six months maybe 
longer before Iranian oil will be in 
world markets again. 

Hoover admitted that the British and 
Iranian settlement did not seem im- 
minent, and it is expected that the U.S. 
will play the mediator’s role. He said 
that he is optomistic that a settlement 
will be reached soon, although there is 
not much on which to base his belief. 
Britain and the new Iranian govern- 
ment under General Zahedi really want 
a settlement, Hoover believes. He said, 
however, that even if the Zahedi re- 
gime doesn’t reach a quick oil settle- 
ment, it has steered the country further 
away from communism. 


YPF Officials in U.S. 


Three officials of Yacimientos 
Petroliferos Fiscales, government- 
owned oil company of Argentina were 
in Tulsa, Oklahoma, recently, as guests 
of Unit Rig and Equipment Company. 
Officials were: Juan B. Siri, president; 
Hizinio M. Blanco, head of the com- 
pany’s pipe line operations, and Nor- 
berto C. Bouco, manager of refinery 
operations. Also in the group of Ar- 
gentina oil men were Mrs. Siri, and 
their two daughters, Edith and Myrna. 

The Argentina group is especially 
interested in methods used in various 
phases of oil industry operations in the 
U.S. and the types of equipment used 
in exploratory work, drilling, produc- 
ing, pipe line, and refinery operations. 


James D. Hughes, Lane-Wells Company, (Los Angeles, president) 
H. W. Haight, (guest speaker), Creole Petroleum Company; Opie 
Dimmick, Century Geophysical Corporation, (Tulsa regent and 
chairman of Nomad’s National Board of Regents); Dr. Gustavo 
Thery, Minister of Mines and Petroleum, Venezuelan Government 
Caracas, Venezuela; John R. Suman, vice president and director, 
Standard Oil Company of New Jersey; Herschel J. Wood, Lebanon 
Steel Foundry, (Houston regent); Robert K. Franklin, Rolo Manu. 
facturing, (Houston regent); J. G. Pew, Sun Oil Company; Edward 
M. Fontaine, National Tank Company, (Houston president); M. J 
Rathbone, Standard Oil Company of New Jersey; M. A. Wright, 
Carter Oil Company. 






’ 


Wholesale Gasoline Prices 
Cut in Some Areas 


Gasoline prices have made a slight 
downward dip recently, especially in 
the East. Socony-Vacuum Oil Com- 
pany cut the wholesale price of its regu- 
lar grade gasoline in its Eastern market- 
ing territory by various amounts, with 
the average being slightly more than 
%-cent a gallon. 

In downtown New York the cut was 
0.3 cent a gallon, bringing the whole- 
sale price to 15.9 (excluding taxes). 
Standard Oil of Ohio cut its prices by 
0.2-cent, followed by similar cuts by 
Sinclair Oil, Gulf Oil Corporation, Sun 
Oil, Texas Company and Atlantic Re- 
fining. Other companies were studying 
their price reduction and some had re- 
ported that they would probably fol- 
low with similar cuts after a survey had 
been made. 

Out on the West Coast, several in- 
dependent California firms are also re- 
ducing the wholesale prices of crude. 
Wilshire Oil Company lowered whole- 
sales prices at its terminal by 14 -cent to 
12.6 cents. Dean Torrance, the com- 
pany’s sales manager, reported the price 
cuts were the result of a “sick market.” 

Hancock Oil and others indicated 
they were studying the cuts, with Roth- 
child Oil Company’s sales manager re- 
porting “we just follow the leaders,” 
referring to his competition. 

On the Gulf Coast some refiners are 
reported lowering their prices on pre- 
mium motor fuels in barge or cargo 
shipments. 


Cause for the lowered prices was 
oversupply of stocks. Texas Gulf Coast 
stocks of gasoline at the beginning of 
October stood at 19,885,000 bbl, ac- 
cording to American Petroleum Insti 
tute, and by the end of the month had 
risen to 20,401,000 bbl. 

In Louisiana gasoline stocks rose to 
8,028,000 bbl by the end of the month. 
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ON FRIDAY, September 18, Tulsa Chapter of Nomads held 
their first meeting of the 1953-1954 season at Southern Hills 
Country Club. It was held at Snug Harbor and as had been de- 
cided earlier in the year, the theme of the gathering was to honor 
the past presidents of the Tulsa Chapter of Nomads. Program and 
entertainment was handled by Robert C. Glover, Baker Oil Tool, 
Inc.; Stanley W. Wilcox, Seismograph Service Company; Jack 
Beesley, Baroid Sales Company, and Don Collins, Republic 
Supply Company. Past presidents who were able to attend this 


INTERNATIONAL guests at October meeting of Houston Chapter of Nomads are: 


Hank Besijn, Shell Oil Company of Venezuela, Maracaibo, Venezuela; Fred 
Haesecker, Asiatic Petroleum Corporation, Houston; Guy Woodruff, Mene Grande 
Oil Company, Barcelona, Venezuela; N. C. Bouco, Y. P. F. of Argentina, Buenos Aires. 


Research Unit Formed 
At Tulane University 


Formation of an Engineering Re- 
search Institute at Tulane University, 
to serve the needs of the expanding in- 
dustry of that area, has been an- 
nounced by Dr. Rufus C. Harris, presi- 
dent of Tulane. 

Dr. Harris said the institute would 
contract with industrial firms for spe- 
cific research projects involving prac- 
tical problems in numerous fields of 
engineering science. 

About 20 faculty members of the 


school of engineering will take part in 
the work of the institute, he added, 
with physicists, chemists, and other 
specialists from various divisions of the 
university available as consultants. 

Dr. Raymond V. Bailey, head of 
the department of chemical engineer- 
ing, was named head of the institute; 
to work under the general supervision 
of Dr. Lee H. Johnson, dean of the 
school of engineering. 

Bailey said, “More efficient methods 
were being sought in the chemical, pe- 
troleum, sulfur and other industries 
centered in the vicinity.” 
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meeting are as follows, front row: C. O. Willson, The Oil and Gas 
Journal; P. E. Fitzgerald, Dowell, Inc.; H. A. Bourne, Republic 
Steel Corporation; Stanley W. Wilcox Seismograph Service Corpo 
ration; and M. D. Gilbert, Rockwell Manufacturing Compan 
Back row: K. O. Hoevel, National Supply Company; Shep Mie 
Southwest Supply Company; G. W. Davidson, W. C. Nor! 
Manufacturing Company; H. M. Cooley, Bethlehem Steel Co! 
poration; Opie Dimmick, Century Geophysical Company; G. |! 
Coons, National Tube division, U. S. Steel Corporation. 


World Oil Output 


World crude pertoleum productio: 
during May averaged 12,915,000 bl 
daily, compared to 12,895,000 in th 
previous month. Production in th: 
Middle East averaged 2,556,000 bb 
daily in May, the fifth successive 
month in which records were estal 
lished. Iraq and Kuwait produced at 
record daily average rates of 577,00( 
and 896,000 bbl respectively. Saudi 
Arabia produced 887,000 bbl daily, ar 
increase of 3.1 per cent over April 
Production during May in Venezue! 
averaged 1,739,000 bbl daily, a minc 
decline. 

Crude imports into western Europ: 
amounted to 1,581,000 bbl daily 
May, a slight increase over the Apri 
rate of 1,573,000. Imports into th: 
United Kingdom, a record of 539,00 
bb] daily in May, were up 3.6 per cen 
French imports, 461,000 bb! daily 
creased 1.1 per cent during Ma 
Italian imports remained essentially 
the April rate of 232,000 bbl daily. Re 
port was by Bureau of Mines. 


Deep Rock Buys Company 


Deep Rock Oil Corporation 
bought Hugoton Plains Gas and O 
Company of Tulsa, Oklahoma, for $1 
150,000 in cash and 20,000 shares « 
Deep Rock common stock. 

Hugoton has 178 producing \ 
in the Hugoton field in western Okla 
homa and Kansas and has a products 
extraction plant at Tyrone, Oklahoma 
_ The company will operate as an in 
dependent subsidiary of Deep Rock 
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Guaranteed to burn less fuel than avy Compressor now built, Clark Turbo- 
charged 2-Cycle Gas-Engine-Driven Compressors assure a saving of 122% 
in fuel costs over non-turbocharged units of comparable displacement. 
In figuring fuel bills, you can cross off the last month of your calendar ... 
actually, the last 45 days. 

This is only one of the savings you'll realize. Increased power, 
decreased water cooling load and lower manpower requirements for a given 
station size are among the other major economies of the new Clark 


TRA and TLA turbocharged units. Sizes range from 825 to 3,300 bhp. 


Get complete details by writing for Bulletin 130 or contact your 


nearest Clark representative. 


CLARK BROS. CO., OLEAN, N. Y. 


Division of Dresser Operations, Inc. 


Sales Offices in Principal Cities Throughout the World 








compressors 


Clark continues to set the pace in compressor progress 





, 1953 | THE PETROLEUM ENGINEER, December, 1953 


To obtain more information on products advertised see page E-29 E-13 











GENERAL NEWS 





MARIE GIFFORD, nationally known food consultant and cooking instructor, admires 
ribbons that were won in the Oklahoma Desk and Derrick Cookbook Contest. 

Bee Davidson of Leo Sanders won red hibbon on bread, and Selma Stettnisch of 
Eason Oil Company won blue ribbon on “burnt-sugar cake.” 


Desk and Derrick Events 


“Never before has there been pre- 
sented a more delightful and inspiring 
by-product of the oil industry than 
this volume of treasured and tested 
recipes for choice dishes — practical, 
easy-to-cook, and above all, good to 
eat.” 

That is what Claude V. Barrow, oil 
editor of the Daily Oklahoman, has to 
say in the preface of the new Desk and 
Derrick Cookbook, published by the 
Oklahoma Desk and Derrick Club. 

Compiled by members of this club, 
the book contains 144 pages, and every 
type of food recipe from appetizers, 
salads, main dishes, vegetables, breads, 
cakes, pies, candy, and beverages. 

Recipes were collected from Desk 
and Derrick girls all over the U.S. and 
Canada with some foreign foods 
thrown Jin. 

Money collected from sales of these 
cookbooks will go into the club’s 
special welfare and/or educational 
fund. 

Cookbooks may be obtained from: 
D & D Cookbook Editor, 521 City Na- 
tional Bank Building, Oklahoma City. 

Field Trip—tThirty-four Desk and 
Derrick girls from California were the 
guests of Tide Water Associated re- 
cently for a field trip over the Tide 
Water Associated lease, Ventura Ave- 
nue field. 

After lunch, they were taken by bus 
to the lease, through Hall Canyon, 
stopping first at V.L. & W. No. 104, 
which is temporarily shut down due to 
lack of casing. This well is being drilled 
electrically, and F. W. Hertel, Cecil 
Goss and a Westinghouse engineer ex- 
plained all the “ins” and “outs” of 
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electrical drilling, as contrasted with 
steam or gasoline rigs. 

Next stop was at a Kobe plant, 
where W. D. Goold explained the 
different ways of pumping oil from 
the well, including the familiar walk- 
ing beam, steam, hyrdaulic, air and 
sub-surface units. 


API Reports U. S. Oil Imports 


Total U. S. imports of oil for the 
week of November 7 totaled 936,400 
bbl per day, compared with 1,089,800 
bbl per day the week before, according 
to an American Petroleum Institute re- 
port. Imports for the same week, 1952, 
were 928,400 bbl daily. 








Distillate fuel 
Week Crude Residual oil, asphalt, 
ended oi! fuel oil etc. Total 
October 17... 648,800 298,800 36,100 983,700 
October 24... 567,400 26°,500 17,300 851,200 
October 31... 687,600 4 11,400 92,000 1,089,800 
November 7.. 571,000 344,300 21,100 936,400 








Texas Oil Output Cut 


The Texas Railroad Commission has 
cut oil allowables for December, de- 
spite some oil men’s belief that they 
would be higher. Output was cut by 
65,854 bbl daily, and added to other 
cuts makes a reduced flow since Au- 
gust of 400,000 bbl a day. Producers 
had requested the Commission to in- 
crease allowables, and at the same time 
the U.S. Bureau of Mines had issued 
a report that oil stocks for the week of 
November 7 were 2,500,000 bbl below 
the week before. 

New allowable calls for 17-day 
schedule for the entire state, for a daily 
average output for the month of 2,- 
756,906 bbl. 


Brown Urges Industry 
To Solve Import Problem 


Independent oil operators, were tolg 
by Russell Brown, general counsel of 
Independent Petroleum Association of 
America, that “there is evidence of 
recognition of oil import problems to 
support some hope for action by the 
end of the year.” 

Brown pointed out the move made 
by Standard Oil of California in CUtting 
imports into California. He also noted 
previous cuts by Standard of New 
Jersey, saying that such actions “consti. 
tuted recognition of the problem.” He 
also pointed out Gulf Oil’s policy set 
in 1950 of “gaging imports to domes. 
tic demand” and substantially followed 
by that company. He. stated that he 
hoped no “legislative alternative” wij] 
be pursued but if no action were taken 
such a policy would be necessary. 


Pipkin Lauds Free Market 


Gasoline and oil prices are the result 
of “the greatest free market the world 
has known, by the customers them- 
selves,” James H. Pipkin, vice presi- 
dent of The Texas Company, said ina 
speech before the Petroleum Industries 
Committee of South Carolina. 

He called for “cooperation and mv- 
tual respect” between Government and 
industry, stating that industry provides 
the lifeblood of Government and “the 
difference between prosperity and pov- 
erty.” 

The Texaco executive highlighted 
the evils which resulted from a short- 
sighted policy of diverting gasoline tax 
funds, in many states, to general gov- 
ernment purposes. 

Pointing out that 24 states now have 
ratified such amendments, including 
Georgia and Alabama which approved 
the step last year, he wished success to 
advocates of a similar amendment in 
South Carolina. 


Loofburrow Sets Up Office 


R. L. Loofburrow has announced 
that he is now engaged as consulting 
engineer, specializing in underground 
storage and mine development. His 
address is 4032 Queen Avenue South, 
Minneapolis, Minnesota. 


Whiteford Lauds Depletion 
Tax as Vital Ingredient 


Oil depletion allowance offers the 
incentive to prevent a decline in do- 
mestic production and ultimate deple- 
tion of present oil fields, W. K. White- 
ford, president of Gulf Oil, told the 
Rocky Mountain Oil and Gas Associa- 
tion recently. He said this capital is the 
vital ingredient in discovery and de- 
velopment and that the depletion tax 
has brought and continues to bring 4 
continuous flow of individual and 
corporate capital into the field. 

Whiteford told the approximately 
1600 oil men at the meeting in Denver, 
Colorado, recently, that “since 1918 we 
have produced more than 90 per cent 
of the oil ever produced in this coun- 
try. Thus this form of incentive is not 
new — but time tested.” 
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) H. D. Collier, Standard Oil of Cali- 
fornia, was one of 11 oil men made 
honorary members of the board of di- 
rectors of the API at its recent annual 
meeting. Others include: J. Frank 
Drake, Gulf; Wirt Franklin, Oklahoma 
City; Alexander Fraser, Shell; H. T. 
Klein, Texas; J. Howard Pew, Sun; 
W. S. S. Rodgers, Texas; W. C. Teagle, 
Standard Jersey; O. D. Donnell, Ohio; 
Robert H. Colley, Atlantic, and John 
R. Suman, Standard New Jersey. 

All those named have been retired 
from API board directors after 10 
years or more of service. 


) H. A. Metzger will join Creole Pe- 
troleum Corporation on March 1, 
1954 to assume charge of the New 
York office. Metzger will replace C. 
L. Burrill, vice president and director, 
who will resign on March 1, 1954 to 
become head of the general economics 
department of Standard Oil Company 
(New Jersey). 

A graduate of Cornell University in 
1921, Metzger’s entire career has been 
in South America where he has held 
various positions in affiliates of Stand- 
ard Oil Company. 


> Paul D. Halley has been named in- 
dustrial hygienist for Standard Oil 
Company of Indiana. Halley will seek 
news ways to guard the health and 





J. Ed Warren 


> J. Ed Warren, former Deputy Ad- 
ministrator, Petroleum Administration 
for Defense, has joined the staff of The 
National City Bank of New York as 
petroleum consultant. 

Warren, as head of the bank’s petro- 
leum department, will have associated 
with him Bernard T. Stott, assistant 
vice president and James E. Gallagher, 
assistant cashier, both of whom have 
been active in National City’s contacts 
with the petroleum industry. 

Warren’s wide experience will 
broaden the service of the bank to the 
oil industry. He is a past president of 
the IPAA and AAODCI and associ- 
ated with other groups. 


> Otto D. Donnell, retired president of 
The Ohio Oil Company, and one of 
the founders of the American Petro- 
leum Institute was named as the 1953 
recipient of the API “Geld Medal for 
stinguished Achievement.” 

The Gold Medal is considered one 
of the nation’s top industrial awards. 
{ was inaugurated in 1946 to pay 
special tribute to Americans who have 


O. D. Donnell! 


safety of employees at refineries and 
other company locations. Keeping 
abreast of research in the field, he will 
check such factors as temperature, 
sanitation, lighting, ventilation, noise, 
and the possibility of exposure to toxic 
substances. 

At Standard’s Chicago general office 
in the medical department, he also will 
coordinate Standard’s operations with 
health regulations in several states. 


> C. D. Miller has resigned as execu- 
tive vice president of The British- 
American Oil Producing Company 


and vice president of The Toronto Pipe - 


Line Company, to accept an appoint- 
ment as vice president and general 
manager of the Harper and Turner Oil 
Company. 

Miller joined British-American as 
vice president in charge of production 
in 1942, and four years later was made 
executive vice president. 


> C. C. (Mike) Harter has been named 
vice president of Oil and Gas Property 
Management, Inc., Dallas, Texas. Har- 
ter was graduated in geology at Texas 
Christian University in 1942 and has 
been employed by Continental Oil 
Company, DeGolyer and MacNaugh- 
ton, and San Juan Oil Company prior 
to his affiliation with Oil and Gas 
Property Management, Inc. 





J. E. Heston 


made outstanding contributions to the 
public welfare through the oil industry. 

Donnell received the Gold Medal in 
person at the Institute’s 33rd annual 
meeting in Chicago. Presentation was 
made by L. S. Wescoat, president of 
Pure Oil Company, and chairman of 
the board of directors of the Institute. 


> J. E. Heston has been elected vice 
president and director of Cities Service 
Oil Company (Delaware). Heston, who 
has been coordinator of oil production 
for Cities Service in New York, will 
assume his new duties immediately in 
the Bartlesville, Oklahoma, headquar- 
ters of the oil company. 

Heston became associated with 
Cities Service in 1930 as a geological 
scout after taking his BS degree in 
geology at the University of Oklahoma. 

He held various geological and en- 
gineering positions in Cities Service 
system during the °30’s and until 1941, 
when he went to Washington as assist- 
ant director of production, Petroleum 
Administration for War. He returned 
to Cities Service in 1945. 
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> New directors elected by the Ameri- 
can Petroleum Institute at its annual! 
meeting recently in Chicago included 
D. T. Staples, Tide Water; C. E. Spahr, 
Standard of Ohio; Rodney S. Durkee, 
Lane-Wells; M. E. Montrose, Hughes 
Tool; A. S. Knowles, Parkersburg Rig 
and Reel; T. M. Martin, Lion; Stanton 
K. Smith, Smith Oil and Refining; 
Harry W. Bass, H. W. Bass and Sons; 
Robert G. Dunlop, Sun; Charles Z. 
Hardwick, Ohio; J. Ed Warren, Mid 
land, Texas; Dwight T. Colley, Atlan 
tic; and Lloyd F. Bayer, Tide Wate: 








P. C. Spencer 


> P. C. Spencer, president of Sinclai: 
Oil, was elected chairman of the board 
of directors of the American Petroleum 
Institute at the Institute’s 33rd annua! 
meeting in Chicago. 

Spencer succeeds L. S. Wescoat, 
president of Pure Oil. 

Frank M. Porter, president of Fain 
Porter Drilling, was re-elected presi 
dent of the Institute. 

Charles S. Jones, president of Rich 
field Oil was elected API vice president 
for the Division of Transportation. He 
succeeds Spencer in this position. 

Vice presidents re-elected for an 
other one-year term are as follows: 

John G. Pew, vice president of Sun 
Oil, API vice president for the Divi 
sion of Production. 

John W. Newton, vice president of 
Magnolia, API vice president for the 
Division of Refining. 

Robert M. Bartlett, vice president of 
Gulf Oil, Pittsburgh, Pennsylvania 
API vice president for the Division of 
Marketing. 

B. Brewster Jennings, president of 
Socony-Vacuum Oil, was re-elected 
API treasurer; and Lacey Walker, of 
New York, was re-elected secretary and 
assistant treasurer. 


> Carl E. Totten, public relations 
representative for the Shell Oil Com 
pany in Los Angeles, is being transfer- 
red to an executive position in the pub 
lic relations office of the company in 
New York. Paul W. Harvey, public re 
lations representative in San Francisco 
is being transferred by Shell to Los 
Angeles and will replace Totten. Hai 
vey has been public relations repre 
sentative for northern California 
Washington, and Oregon for Shell for 
the past four years. He is being re 
placed in San Francisco by W. L. Gor- 
don, presently the company’s public re 
lations representative in St. Louis 
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> L. W. Moore has been elected first 
vice president of Pan American Petro- 
leum and Transport. He will continue 
in his present position as president of 
Pan American Refining Corporation 
and Mexican Petroleum Corporation 
of Georgia. Moore will also continue 
as a director of the two last named 
companies as well as Pan American 
Gas Company and Pan American Pro- 
duction Company. 

Dr. Harold R. Snow, in addition to 
his position as vice president of Pan 
American Refining Corporation, and 
Mexican Petroleum Corporation of 
Georgia is appointed to the position of 
general manager of manufacturing. His 
offices will be in New York City. Dr. 
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Snow has been general manager of Pan 
American’s largest refinery at Texas 
City, Texas. 

S. B. Schapiro, previously general 
superintendent of the Texas City plant, 
is appointed manager of engineering, 
construction and maintenance for Pan 
American Refining Corporation. 

Paul F. Miller, now assistant general 
superintendent at Texas City, is ap- 
pointed manager of industrial relations 
for all four refineries. 

B. G. Babin, formerly assistant gen- 
eral superintendent at Texas City is 
appointed plant manager, and W. S. 
Peeler, previously operating superin- 
tendent, is appointed general superin- 
tendent. At the same time M. C. Hop- 
kins, formerly technical director, re- 
search and development department at 
Texas City, is appointed plant mana- 
ger of the new refinery at Yorktown. 


> Fred Claiborne has been named vice 
president of the southwestern region of 
the American Society of Safety Engi- 
neers. Claiborne is assistant to the 
safety supervisor of Stanolind Oil and 
Gas Company. He joined Stanolind in 
1936 and became assistant personnel 
and safety supervisor of the central di- 
vision in 1938, and was named to his 
present position in 1948. 


> Lovett C. Peters has been named 
financial vice president, Continental 
Oil Company. Peters has been living 
since 1949 in St. Louis, where he has 
been financial vice president of Laclede 
Gas Company. Prior to that he was 
associated with the Bankers Trust 
Company, New York, for 13 years, 
serving for four years as assistant 
treasurer of that organization. 


> John O. Campbell, Jr., has been 
named assistant manager of Carter Oil 
Company’s crude oil purchasing de- 
partment, and Charles M. York, has 
been named office manager of the 
Tulsa office. Dean W. Fenton will be 
crude oil representative for Carter. 


> W. H. McQuaid, who has been drill- 
ing tool safety supervisor with head- 
quarters in Midland, Texas, has been 
transferred to Houston in charge of 
drilling tools safety operations of the 
Gulf Coast divisions. 

John V. Parker, former driller in the 
West Texas-New Mexico drilling divi- 
sion, has been transferred to the safety 
department as drilling tools safety 
supervisor for West Texas, New Mex- 
ico, and Oklahoma. 


> Fred L. Hartley has been appointed 
manager of a new commercial develop- 
ment division established by Union Oil 
Company in its research and process 
department. The division has been or- 
ganized to extend the commercial ap- 
plication and licensing of Union’s re- 
search and process activities. 

Hartley has been with Union Oil for 
15 years as manufacturing process 
supervisor in charge of process design, 
and for the last three years as general 
superintendent of operations at Union’s 
Los Angeles refinery. 


> John F. Campbell, of Chicago, has 
been named Midwest regional super. 
visor for the Oil Industry Information 
Committee of the American Petroleum 
Institute. 

His appointment completes the 
establishment of a regional supervisory 
group. Previously announced were the 
promotions of E. E. Robinson, of 
Philadelphia, to be Eastern regional 
supervisor, and M. J. Rupp, of Denver, 
Colorado, to be Western regional 
supervisor. 


> Robert V. Jelinek has resigned from 
his position with the development diyj- 
sion of the Standard Oil Development 
Company in Linden, New Jersey. He 
will become assistant professor of 
chemical engineering at Columbia Uni. 
versity. 


>» Pat O’Keefe Humphreys has beep 
named vice president and director of 
the Keith Reed and Company’s oil and 
gas department. He will continue as 
owner-operator of Humphrey’s Oil and 
Gas Company. 


> John E. Andrews, Creole Petroleum 
Corporation, has been named manager 
of comptroller’s department, Caracas, 
He was formerly assistant manager of 
accounting department. 

Other promotions in Creole include: 

Manuel Rafael Angulo, assistant 
manager corporate advisory depart- 
ment, Caracas; formerly head of com- 
mercial affairs section, legal depart- 
ment. 

William J. Barnett, assistant mana- 
ger of the production department, 
Caracas; formerly head of the pipe line 
section, production department, 
Caracas. 

Nicholas J. Campbell, Jr., manager, 
corporate advisory department, Cara- 
cas; formerly assistant manager legal 
department. 

Ezra W. Drake, senior drilling ad- 
ministrator, Tia Juana; formerly divi- 
sion petroleum engineer, Maracaibo. 

Dr. Carlos Lander, compensation 
and benefits supervisor, Caracas; for- 
merly industrial relations administra 
tor, Caracas. 

Samuel J. Mathis, assistant superit- 
tendent, La Salina; formerly division 
general engineer, Caripito. 

Robert E. Mays, assistant manager 
comptroller’s department; formerly co- 
ordinator of comptometer functions in 
the Caracas accounting department. 

John M. Pinkerton, district superin- 
tendent, Quiriquire; formerly district 
superintendent, Caripito. 

Robert L. Stephenson, division pe- 
troleum engineer, Maracaibo; formerly 
petroleum engineer in production de- 
partment, Caracas. 

Dr. Siro Vazquez, director and 
manager of production department, 
Caracas; formerly manager of produc- 
tion department, Caracas. 

Henry E. Winter, division manager, 
Maracaibo; formerly manager of the 
economic department, Caracas. 

Edward E. Peake, former assistant 
manager of the production department, 
Caracas, has retired. 
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DEATHS 


» Fred W. Jacobs, credit manager of 
Gardner-Denver Company, died of a 
heart attack recently. Jacobs had been 
associated with Gardner-Denver Com- 
any in Quincy, Illinois, since 1929, 
and was made credit manager in 1944, 
which position he held until his death. 





ea 


> Dale D. Greenwell, supervisor of 
mechanical equipment for Great Lakes 
Pipe Line Company, died of a heart 
attack recently while on a vacation trip 
at Cassville, Missouri. He was 56. 

Greenwell had helped supervise erec- 
tion and maintenance of Great Lakes 
pumping equipment and prime movers 
since 1930, commencing with the ori- 
ginal installations. That was the year 
the company was organized and he 
joined it as a machinist. 


) Harry Jennings Crawford, director 
and chairman of the board of Quaker 
State Oil Refining Corporation, died 
recently in Oil City Hospital two weeks 
after an operation. He was 86 years 
old. 

Crawford was a pioneer in Venango 
County’s oil industry, a financier, in- 
dustrial leader and philanthropist. He 
was honored last May at the Interna- 
tional Petroleum Exposition in Tulsa, 
Oklahoma, as “a pioneer of pioneers” 
inthe oil and gas industry. 

He was director of Columbia Gas 
and Electric Corporation, New York; 
director of Manufacturers Light and 
Heat Company, Pittsburgh, and Penn- 
sylvania Fuel and Supply Company, 
Emlenton. 

Also he was a director of Mountain 
Fuel Supply Company, Devonian Oil 
Company, Reno Oil Company. He was 
an organizer and director of the Talon 
Fastener Company and a director of 
the Lone Star Gas Company. 


) James H. King of Scarsdale, New 
York, vice president and director of 
The Babcock and Wilcox Company of 
New York, died November 14 at the 
New Rochelle (New York) Hospital. 

King was graduated from Yale Uni- 
versity in 1913. He joined The Babcock 
and Wilcox Company in 1914 as a 
student engineer and was assigned to 
the Marine department in 1917. He 
tose to assistant manager of the Marine 
department in 1928 and was appointed 
manager of the department in 1931. 
He was elected a vice president of the 
company in 1945 and was named head 
of the Boiler Division in January 1952. 
He was elected a director of the com- 
pany in April 1953. 


) Littleton C. Barkley, general sales 
Manager, West Coast division of Ray- 
bestos-Manhattan, Inc., died recently. 
Barkley joined The Manhattan Rub- 

t Manufacturing Company, now the 
Manhattan Rubber division of Ray- 
bestos-Manhattan, Inc., in 1926. In 
1948 he became general sales mana- 
ger of the West Coast division of Ray- 

tos-Manhattan, Inc., San Francisco. 








“RiBeSID” 
means more 
service for 
your money 


Rika(ib 
Cutters 

6 sizes— ; 
Y,”’ to 6” pipe— 
4-wheel cutters 
to 4” 





Millions of users agree— 


you cut more pipe with less work 
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Heavy-Dut er 


There’s a big difference in pipe cutters—and you’re sure of it the first 
time you slap a FRIEZ40BD on a pipe (any kind) and see how easily 
cleanly it rolls through the metal. Beautifully balanced for easy 
action. Factory tested for perfect tracking —and guaranteed warp- 
proof housings of special malleable hold it. High alloy thin-blade 
or heavy-duty cutter wheels that leave practically no burr. You cut 
pipe fast with least effort. Ask your Supply House for the more-for- 
your-money RIFEID. 
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BOOKS 


> ABC’s of Oil, Jerry Robertson, Petroleum Publishers, 118 
NW First St., Evansville, Indiana. Price, $2.00. Pages, 86. 
The “ABC’s of Oil” is simple and informative—two quali- 
ties hard to combine in describing the oil industry. From the 
first page to the last this picture of oil can be understood by 
the layman and enjoyed by insiders. As an example—one 








curves and spray photomicrographs to bring out and illustrate 
the different principles introduced into the text. Literature 
references are arranged by authors names, alphabetically as 
the last division of the book. 


> Oil and Petroleum Year Book, 1953. Compiled by Walte, 
E. Skinner, 20 Copthall Avenue, London, E. C. 2. Price, $4. 
Post free abroad. Pages, 328. 

Complete and up-to-date particulars are given concernin 
842 companies operating in all parts of the world and cover. 
ing all branches of the oil industry, in this 44th edition. Also 
a list of names and addresses of 567 managers and engineer; 
and the companies with which they are connected is carrie¢ 





















































page gives map outlines of the 27 producing states with state Particulars of each company comprise names of directors and . 
sizes in proportion to their oil production; and has a table other officials, description of business, where operating, crude | 
giving date of oil discovery and amount of daily output. _ oil production, refinery runs, details of capital, dividends ang 4 
The book covers scientific methods such as the flying financial results. 
magnetometer, with drawings and a few paragraphs. It is a 
addins eevee ark hk ce Ge > Mathematical Physics, by Donald H. Menzel; Prentice-Hal 
ae ee ; Inc., 70 Fifth Avenue. Price, $11.35. Pages, 412. 
» The Atomisation of Liquid Fuels, by E. Giffen and A. This new volume is designed for the scientist and physicist 
Muraszew. John Wiley and Sons, Inc., New York. Price, who have progressed well along the road to the statement, and 
$6.00. P wees, 246. . the interpretation of natural, physical laws in terms of mathe. 
_ Most liquid fuels are atomized in one fashion or another matical formulae, equations and expressions. The author js 
immediately in preparation for being burned, whether it be a professor of astrophysics at Harvard, and lays the ground. 
diesel or gasoline engine fuel, a relatively non-volatile domes- work for his volume by careful definitions and explanations 
tic heating (gas oil) fuel or a heavy residual Bunker C-or- of the various fundamental units and physical dimensions 
heavier fuel. These authors have gone carefully into the employed in physical science. 
mechanics of the fine subdivision of liquid fuels, have sifted a : . 
the mass of published information for methods and results » Oil and Gas Field Development in United States and 
that are general, and may be applicable to the field that varies Camada. Year Book of the National Oil Scouts and Land. 
so widely in the conditions encountered. men’s Association for 1953 with review of 1952. W. C¢. 
Much of the book’s presentation is built around the Farquhar, Scout, Plymouth Oil Company, Editor-in-Chief. 
mechanism of disintegration of liquid jets, and the several £- 4 Raisch, Assistant Editor. Published by the Association 
effects of spray characteristics and atomizer design on the /” Austin, Texas. 
spray produced, along with the effects of liquid physical This is an annual review of geological and geophysical 
properties, those of the gaseous receiving medium and of in- prospecting, land and leasing activities, wildcat exploration, 
jection pressures. Liberal use is made of not-too-involved proved field development, oil and gas production, pipe line, 
mathematics, and of numerous drawings, charts and especially and refinery statistics. 
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= For free engineering service that saves dollars and down-time.. » 


FAST’S Couplings are FIRST! 


When you specify Fast’s Couplings, you get the bene- ina smaller order for him but a much smaller inventory 
fit of Koppers free engineering service’... your assur- for the customer! 
ance of the right coupling for any job and the right 


; ; Add the rugged construction of Fast’s Couplings... 
solutions to tough coupling problems. 


with their original design maintained without basic 


FOR EXAMPLE: “Get the drawings and send them change or sacrifice in size or materials. Add their 
down to Koppers” is the standard answer in one plant lowest cost per year . . . their life expectancy guaran- 


whenever a tough coupling application arises! tee. Fast’s usually outlast the equipment they connect. 
Result: it will pay you to write today for full details 


FOR EXAMPLE: After studying a list of spares for 6, how Fast’s Couplings and Koppers Engineering 
stand-by units made up by one Gees, S Koppers Service can help you get uninterrupted power trans- 
sales engineer eliminated duplications ... resulting jpission! Send for free catalog to: KOPPERS COM- 
ten PANY, INC., Fast’s Coupling Dept., 362 Scott Street, 
Baltimore 3, Md. 





#5, SEE 
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KOPPERS COMPANY, INC., Fast’s Coupling Dept., 362 Scott St., Baltimore 3, Md. 


METAL PRODUCTS DIVISION - KOPPERS COM- 
PANY, INC. « BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered Industrial Paton and Sealing Rings, Koppers- 


| 
| Gentlemen: Send me a Fast's Catalog giving detailed descriptions, engineering drawings, 
| 

ast Elex Electrostatic Precipitators, Aeromaster Fans | 
u 


capacity tables and photographs. 


| 
Name ee ee | 
| 


and Gas Apparatus. Company. - Su ii a a a Da in le rem warinnt | 
“i Engineered Products Sold with Service Address. -- Loi Re eh he ge ae Bet ee eae aston satan gicecqneskanen : 
Si City..------.---- oon nenwnennen------------- ZON@ ----- State. - - - one H 
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EFFICIENT, CLEAN, 
DEPENDABLE ...LOW COST 
PURCHAS 


ANOTHER 
Electric Power 
CASE HISTORY 


ORGANIZED IN THE 
INTEREST OF GREATER 
SERVICE TO THE 
PETROLEUM INDUSTRY 


PETROLEUM ELECTRIC 
POWER ASSOCIATION 
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OIL and GAS TRADE NEV 









Chiksan Holds Open House 


Chiksan Company held an open 
house recently for customers, suppliers, 
and the general public at the recently 
enlarged manufacturing plant in Brea, 
California. This was the first oppor- 
tunity for a general inspection of the 
Chiksan plant since completion of the 
extensive expansion program that has 
been under way since February of this 
year. Major addition to the plant is a 
28,000 sq ft air conditioned building 
with office area for the personnel, pur- 
chasing, production control, cost ac- 
counting, and cost estimating, and sales 
development departments. Shop ad- 
ministration offices and a large confer- 
ence room are included in this area of 
the building. 


Western Opens New 
Pumping Station 

H. E. Chiles, Jr., president of The 
Western Company, has announced 
opening of a new pumping services sta- 
tion at Cushing, Oklahoma. W. H. 
“Bill” Seabolt has been named station 
manager by Walter Beadle, Western’s 
vice president and operations manager. 
W. W. Wilson and EF. O. “Red” Gore 
will represent Western in sales. West- 
ern will offer both acidizing and frac- 
turing services from the new location. 


Dowell io Move Offices 


Dowell Incorporated is building a 

ee-story annex onto the El Patio 
building at the corner of 21st and Utica 
Avenue in Tulsa, Oklahoma, and will 
move its headquarters there. The struc- 
ture is being renamed the Dowell build- 
ing, and is scheduled for completion in 
August of next year. Dowell will oc- 
cupy the third floor of the new building 
and the new portion of the second floor. 

Other conveniences announced by 
John G. Staudt, Dowell executive vice 
President, included a two-acre parking 
area behind the new building, and with 

€ new move travel time to and from 
Work is expected to be cut. 
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CHIKSAN COMPANY’S new manufacturing plant in Brea, California. 


Henderson On API Program 


“Future Development of Lease Stor- 
age Tankage” is the title of a paper be- 
; ing presented by 
- Knox B. Hender- 
son, sales coordina- 
tor of National 
Tank Company, 
Tulsa, Oklahoma, 
November 10, at 
the American Pe- 
troleum Institute 
<2 & meeting in Chicago. 

, This paper, which 
rd was given before 





a the Division of 
Knox B. Henderson Transportation 
ymposium, re- 
viewed briefly ‘the general producing 
methods which influence lease tank 
battery installations. 


Baash-Ross Opens New Office 


H. “Ink” Wotkyns, vice president in 
charge of Mid-Continent operations 
for Baash-Ross Tool Company, has an- 
nounced the opening of a new sales of- 
fice in Fort Worth, Texas. C. M. Lau- 
dermilk, formerly representing Baash- 
Ross in the Shreveport, Louisiana area, 
has been transferred to Fort Worth to 
take charge of the new sales office. 


Flanders Reports Oil 
Activity up in S. A. 

Outlook for increased South and 
Central American oil production is ex 
cellent, George Flanders, Lane-Wells 
export sales engineer, who is winding 
up a three months trip through Latin 
America, has reported. Leaving Los 
Angeles early in August, Flanders 
itinerary carried him through Mexic« 
and Panama to Colombia, Venezuela 
Trinidad, Brazil, Argentina, Peru and 
Ecuador before his return the end o! 
October. Flanders has talked at length 
with business men and government of 
ficials in several countries, and reports 
many encouraging indications of in 
creased oil activity throughout Latin 
America. 


Pipe Linings Buys 
Bechtel Somastic Division 


The Bechtel Corporation, San Fran 
cisco and Pipe Linings, Inc., announce 
the sale of the Somastic division o! 
Bechtel Corporation to Pipe Linings. 
Inc. Pipe Linings is a wholly owned 
subsidiary of the American Pipe and 
Construction Company. All operations 
conducted in 11 western states and all 
foreign countries will now be handled 
by Pipe Linings, Inc. 

J. S. Connell, general manager of 
the Somastic division, will remain in an 
advisory capacity for a period of time 
Austin S. Joy, general sales manage 
will move over to Pipe Linings, Inc., as 
sales manager of that organization 


Buckeye to Distribute 
Carter Pumping Units 


S. C. Carter Company, Inc., Los 
Angeles, manufacturers of the Carte! 
longstroke hydraulic pumping unit, an 
nounces the appointment of The Buck 
eye Supply Company as distributors 
for Kansas. Buckeye, which already 
distributes Carter units in Ohio and 
West Virginia, will handle sales and 
service in Kansas. 


DOWELL’S three-story annex in Tulsa, Oklahoma 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 











Duke Power Company — actively enlarging 
capacity — purchases 4th Cochrane Solids- 
Contact Reactor for coagulation of boiler 
feed make-up coming from surface supply. 





e@ This record of repeat orders is evidence of successful design and 
performance. Units are being built for coagulation, lime softening, 
iron removal, fluoride removal, white water recovery in paper mills, 
cooling water treatment, process water clarification, tin plate rinse 
water, oil field flooding water and similar applications. 


They can be built in small sizes—such as for the bottling trade, or in 
very large sizes—such as for paper mills, up to 110’0” dia., 
capable of handling more than 20,000,000 GPD in a single unit. 


Write for new Solids-Contact Reactor Catalog—Publication 5001-A 
—just off the press. 


cochrane 


corp. 3171 N. 17th Street, Philadelphia 32, Pa. 


offices in 30 principal cities 


In Canada: Canadian General Electric Co., Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 

In Europe: Recuperation Thermique & Epuration, Paris 

In Cuba: Laurence E. Daniel, Inc., Havana 

in South America: Servicios Electricos, C.A. (S.E.C.A.) Caracas, Venezuela 
In Puerto Rico: F. A. Ortiz & Co., San Juan 5 


Wao 2 off PL Ho && B5 


Hot Process Softeners « Deaerators * Dealkalizers « Demineralizers e Reactors e Continuous Blow-Off Specialties e C-B Systems 
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—EMSCO to Make, Sell 
Swivel Fittings 

In a trend to wider diversification of 
the Emsco line of oil field and related 
roducts, addition of a swivel fitting 
department has been announced by 





E. R. Atkins 


W. T. Powell 


William T. Powell, president of Emsco 
Manufacturing Company. Emsco has 
acquired the swivel fitting business of 
the Rasmussen Manufacturing Com- 
pany of Hollydale, California. These 
fittings formerly sold by them under 
the trade name Ramsco will be known 
as Emsco swivel fittings. Heading up 
the swivel fitting sales program will be 
E. R. (Pop) Atkins. 


Marlow Pump Will Expand 


Marlow Pumps of Ridgewood will 
merge with the Bell and Gossett Com- 
pany of Morton Grove, Illinois, in a 
multi-million dollar deal on December 
1, it was revealed by A. S. Marlow, Jr., 
president of the industry. Marlow 
Pumps, one of the big manufacturers 
of self-priming centrifugal pumps, will 
join its sales volume with that of Bell 
and Gossett, manufacturers of hot 
water circulating pumps, etc. 

Under the merger, Marlow Pumps 
will be known as the Marlow Division 
of Bell and Gossett with A. S. Marlow, 
Jr., general manager. 


Otis Issued License for 
Oil Well Completion Method 


Otis Pressure Control, Inc., has been 
notified that it has been licensed by the 
Standard Development Company to 
perform service operations for a newly 
developed “permanent completion” 
method for oil and gas wells. Herbert 
C. Otis, Jr., vice president of Otis, in 
making the announcement at the firm’s 
home offices in Dallas, said that Otis 
services and the new process would 
save Operators a considerable amount 
of rig time and about 60 per cent in 
workover operations as compared to 
conventional methods. The process has 
been under development by Humble 
Oil and Refining Company research en- 
gineers for several years. 


Sales Agent Announced 


Thompson Tool Company of Iowa 
Park, Texas, manufacturers of Thomp- 
son rotating shale separators and vibra- 
ling shale shakers, announces the ap- 
Pointment of Moore Specialty Com- 
pany, Casper, Wyoming, as its sales 
agent for the states of Colorado, Wyo- 
ming, Montana, North Dakota, South 
Dakota, Nebraska, Utah, and Idaho. 
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CFI Officially Opens 
Seamless Tube Mill 


The Colorado Fuel and Iron Corpo- 
ration has officially opened its new 
$30,000,000 seamless tube mill at 
Pueblo, Colorado. The new mill, the 
first west of the Mississippi, will be an 
important supplier of seamless steel 
tubing and casing to the oil and gas in- 
dustries of the western United States 
and Canada, according to Charles Al- 
len, Jr., chairman of the board of di- 
rectors of CF&I. 


A giant 70-ft rotary furnace, one of 


the largest ever constructed for Ameri- 
can industry, has been installed in the 


Trade News 


new mill. Carefully controlled, uni 
form heating of steel billets is vital to 
the production of quality seamless tub 
and pipe; this new revolving-hearth fui 
nace is designed to give a maximum d« 
gree of accuracy and uniformity in the 
heating process. 





Jones-Laughlin Is Agent 


George W. (Jack) Walton, vice presi 
dent IDECO (one of The Dresser In 
dustries) has announced the appoint 
ment of Jones and Laughlin Stee! Co. 
poration, supply division, distributor 
of IDECO products in Canada and 
continental United States excepting 
California, Washington, and Oregon 
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Designed, Engineered ‘and 
Manufactured Jointly by 


SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 


WAIN-ROY CORPORATION 
Hubbardston, Mass. 


Patent No. 2,303,825 
Other patents pending © 









3. Sherman for all other jobs 


On many excavating jobs the use of big equipment 
is costly and time-consuming. The Sherman Power 
Digger is designed so that you get all the advantages 
of power digging on these jobs. Thousands of users 
have proved that the Sherman Power Digger reduces 
costs. Write today for descriptive literature §9. 


To obtain more information on products advertised see page E-29 
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> Thomas P. Bowmam has joined The 
Ralph M. Parsons Company as an as- 
sistant to Harry P. Broom, vice presi- 
dent in charge of Parsons’ New York 
office at Ten East Fortieth Street. For 
the last eight years Bowman was asso- 
ciated with Foster Wheeler Corpora- 
tion as a project engineer on oil re- 
finery and chemical plant work. 


>» Chester L. Coon has been named 
vice president and general manager in 
charge of sales and service, Bekco Oil 
Tool Company. He was formerly with 
Hap Yowell on Alamitos No. 1, dis- 
covery well of Signal Hill field, and 
subsequently was attached to Union 
Tank and Pipe, and Pacific Perforation 
Company. 


> Richard E. Haynes has been named 
in charge of -the Edward Soph Com- 
pany’s Tulsa, Oklahoma, office. He 
was formerly in the materials division 
of the Petroleum Administration for 
Defense. He is a graduate of the Uni- 
versity of Tulsa. 

Edward J. Soph, son of the founder 
of the company, has been transferred 
to Houston, Texas. 


>» A. V. McMurray has been promoted 
to the position of sales manager of 
Master Tank and Welding. McMurray 
will be in charge of sales to all divi- 
sions of the industry where Master 
products are used. He has been with 
the firm since 1948 and has been in the 
sales department of the pipe division. 


> Ralph E. DeSimone has retired as a 
director and as president and board 
chairman of Merritt-Chapman and 
Scott Overseas, Inc., a subsidiary of 
Merritt-Chapman and Scott Corpora- 
tion, and henceforth will serve in a 
consulting capacity. Merritt-Chapman 
and Scott board voted a resolution of 
appreciation for his long service. 


> J. C. Linsenmeyer has been elected 
president of the American Blower Cor- 
poration, a division of American Radi- 
ator and Standard Sanitary Corpora- 
tion. He succeeds the late Clark T. 
Morse. Prior to the election, he was 
vice president of manufacturing for 
American Blower. At the same time, it 
was announced that John W. Brennan 
has been elected vice president of en- 
gineering. He formerly was chief en- 
gineer. Linsenmeyer has been with 
American Blower since 1931 and Bren- 
nan joined the company in 1927 follow- 
ing his graduation from Notre Dame. 


>» W. A. MacDonald was elected execu- 
tive vice president of Sterling Engine 
Company. MacDonald joined Sterling 
in 1951, as sales manager and was pro- 
moted in December 1951 to vice presi- 
dent-sales. MacDonald previously 


served as vice president with Hupp Mo- 
tors, Willys-Overland Company, and 
the Kaiser-Frazer Corporation. 
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> Harry Vaughan, formerly district 
sales engineer at Corpus Christi, for 
Lane Wells has moved to Houston to 
assume the job of division sales engi- 
neer. 

Replacing Vaughan at Corpus 
Christi is Ned H. Phillips, who has 
been district sales engineer at Lake 
Charles, Louisiana. Paul H. Falder has 
been appointed district sales engineer 
at Lake Charles to replace Phillips. 

R. M. Rutledge, formerly Gulf 
Coast division sales manager, has taken 
on new duties as assistant to the divi- 
sion manager, and R. E. Bush, assistant 
division sales manager, now functions 
as. sales manager. 


> Admiral Curtis S. Smiley has been 
appointed to the executive staff as as- 
sistant to the president of Sterling En- 
gine Company. Admiral Smiley just 
recently retired after 30 years’ service 
in the U. S. Navy. 


> J. Curran Freeman has been ap- 
pointed to the office of controller of 
Dresser Industries, Inc. Freeman came 
to Dresser Industries from Ford Motor 
Company and, prior to that, was asso- 
ciated with Allis-Chalmers. 


> William V. (Bill) Oakes has joined 
Smith Bit Distributing Company, Inc., 
and Petroleum Tool Company, Inc., as 
district manager for the Hobbs area. A 
graduate of Texas Technological Col- 
lege School of Petroleum Engineering, 
Oakes was an Air Corp fighter pilot 
during World War II. 


> Dr. T. U. Marron, chemical research 
supervisory for the A. B. Dick Com- 
pany, has been named chairman of the 
Eighth National Chemical Exposition 
by the Chicago Section of the Ameri- 
can Chemical Society. He has been on 
committees in charge of previous ex- 
positions. 






> Wallace R. Tipsword has beep 


placed in charge of the Rector Wel 

mw Equipment Com. 
pany, Inc., Kansas. 
Oklahoma district, 
with headquarters 
in Tulsa, Okla. 
homa. Tipsword 
has been a sales 
representative for 
Rector Well since 
1952, having beep 
located at Okla. 
homa City until his 
recent promotion, 


W. R. Tipsword 


> Lee J. Laird has recently joined the 
Cardwell Manufacturing Company, 
Inc., as its California representative, 
Laird was formerly assistant general 
sales manager of the Baash-Ross Tool 
Company. He has been associated with 
the petroleum industry since 1928 
working first with the Republic Supply 
of California. 


> Marvin E. Odum has been named 
district sales manager with his head- 
quarters at the Hydril Company's 
Houston office. Odum has been asso- 
ciated with Hydril since 1938. 


> Forest S. Burtch has been appointed 
product sales manager of the newly 
formed construction materials depart- 
ment of the John A. Roebling’s Sons 
Corporation, a subsidiary of the Colo- 
rado Fuel and Iron Corporation. 
Elmer A. Trask has been been named 
to succeed Burtch as wire rope sales 
manager. Both men will work out of 
the corporation’s Trenton head- 
quarters. 


> Earl M. Fetzer has been appointed 
managing director of The Continental 
Supply Company Ltd., with headquar- 
ters in Calgary, Alberta, Canada. Fet- 
zer succeeds J. H. (Jack) Berry, who 
resigned to become managing director 
of the Devon Drilling Company Ltd. 
Fetzer joined The Continental Supply 
Company following his graduation 
from Oklahoma A & M College. 





W. E. Reardon 


> William E. Reardon, director, 
Dowell Incorporated, was elected a 
vice president of the company by the 
Dowell board of directors. Reardon 
will handle special management as- 
signments On a company-wide basis. 
Director William J. Russell was 
named manager of equipment and sup- 
plies, another newly created company- 
wide position. He will direct and co- 
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W. Russell 


C. Mangold 


ordinate all purchasing, engineering, 
construction of equipment and sta 
tions, etc. 

Assistant general manager Charles 
E. Mangold was appointed manager of 
cost controls, also a newly created title 
and company-wide in scope. Mangol 
will direct and coordinate all internal 
controls such as field inventories, Op- 
erating cost, etc. 
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M. C. Niblack 


R. J. Evans 


» R. J. Evans, Jr., has been named as- 
sistant regional sales manager, oil tool 
division, and special representative for 
B-J Service Inc., with headquarters in 
the company’s Mid-Continent regional 
sales office at Fort Worth, Texas. 
Evans was formerly district manager 
at Oklahoma City. Appointed to suc- 
ceed Evans is O. J. File, who was for- 
merly the B-J sales representative at 
Wichita Falls, Texas. Appointed to re- 
place File at Wichita Falls, Texas, was 
J. O. Hankins formerly sales repre- 
sentative in West Texas. 


> Marvin C. Niblack has been pro- 
moted from field salesman for Iverson 
Supply Company, in the Oklahoma 
City field to city sales representative in 
Tulsa, working directly from the Iver- 
son central office. Before joining Iver- 
son in 1946, Niblack had previously 
been associated with International and 
Bethlehem Supply Companies. 


> Bert Grant has been assigned to the 
Pittsburgh office, and Clyde Chronister 
assigned to the Tulsa office of Tube 
Turns, Inc. Grant joined Tube Turns, 
Inc., in July 1953. Chronister attended 
Tulsa University, joining Tube Turns, 


in June 1953. 


> William Rodgers has been elected 
vice president and general sales mana- 
ger of Blaw-Knox Company. Rodgers 
joined the company in April as new 
staff post of general sales manager. 


> Gordon W. Rowand has been ap- 
pointed assistant sales manager of 
Link-Belt Speeder Corporation. Row- 
and has most recently been district 
representative in Illinois, Michigan and 
Indiana, and before that he was dis- 
trict representative in the Pacific 
Northwest. Rowand joined Link-Belt 
Speeder in 1946. 


> R. T. Oliver, Jr., of Dallas, has been 
assigned to the Chicago sales territory 
by Burgess-Manning Company’s Dal- 
las division. Oliver joined the Burgess- 
Manning sales division at Dallas, in 
1951. He served in the U. S. Navy Air 
Forces in the last war, and was gradu- 
ated from the University of Illinois. 


> Kenneth J. McDaniel has been ap- 
pointed credit manager of Gardner- 
Denver Company, according to an an- 
houncement from the company’s home 
Office in Quincy, Illinois. McDaniel 
joined the Gardner-Denver accounting 
department in 1947, and had recently 
served as assistant comptroller. He is 
a graduate of the University of Illinois, 
with a BS degree in accounting. 
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Trade Personals 


> M. H. Hobbs has been appointed 
manager of Westinghouse Electric Cor- 
poration’s switchgear division. Hobbs 
succeeds J. B. MacNeill, who joins the 
staff of John K. Hodnette, vice presi- 
dent in charge of industrial products. 

Hobbs came to the Westinghouse 
switchgear division in 1922 from the 
Montana Power Company. He was 
named manager of the switchgear en- 
gineering department in 1944 and as- 
sistant manager of the switchgear di- 
vision in March, 1953. 


>» Willis G. Scholl, vice president in 
charge of the tractor division for Allis- 
Chalmers Manufacturing Company, 
was elected to the firm’s board of di- 
rectors. Scholl was named to his pres- 
ent position in July, 1952. Previously, 
he had served as vice. president and 
general sales manager, tractor division. 
Scholl Joined Allis-Chalmers in 1936 
as a salesman in the tractor division 
branch at Columbus, Ohio. He became 
assistant branch manager in 1941. 





> Dr. W. Wray Love, Salem, Illinois, 
has been named to director of research 
in Dawell Incorporated’s general of- 
fices in Tulsa. Love will direct and co- 
ordinate the functions of Dowell’s tech- 
nical research department, chemical 





W. W. Love L. J. Kutlich 


laboratory, field development program, 
and design engineering. 

Leo J. Kutlich was named to suc- 
ceed Love. Kutlich has been Salem 
district operations engineer. 

Ralph H. Smith has been named di- 
rector of sales, Dowell Incorporated. 
This position has been held for the past 
21 years by Robert D. Shaw, who 
joined Dow Chemical, just prior to the 
organization of Dowell in 1932. Shaw, 
who will retire in less than two years, 
will be senior sales consultant. 

B. E. (Ted) McCann, formerly as- 
sistant sales manager, becomes general 
sales manager. McCann joined Dowell 
in 1946 shortly after his separation 
from the Army Air Force. 

Ray S. Ousterhout, former district 
sales manager in Dowell’s Midland, 
Texas, district, will fill the position 
vacated by McCann. Ousterhout joined 
Dowell in 1943 as an analytical chem- 
ist and returned to the company in 
1946 after two years of military 
service. 

D. E. (Pat) Ramsey has been pro- 
moted to district manager of Dowell 
Incorporated’s Midland, Texas, district 
serving West Texas. Ramsey fills the 
position formerly held by Ralph H. 
Smith. Smith has been named Dowell 
director of sales and will operate from 
the company’s general offices in Tulsa. 
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GRATIN 


Serves the 


Industry 








OUTSIDE 
-Inving Grating is 

in constant use as 
cracking tower — ‘ 











Irving Ganister 
Lining Retainer Grid 
retains castable 
refractory lining 
materials, thus 
assuring a practically 
non-collapsible and 
non-breakable lining 
in cracking towers. 


For Further Information 
Irving Gratings, Writ 


ESTABLISHED 1902 





OFFICES and PLANTS at 
§052 27th St., Long Island City 1, N. Y. 
1852 10th St., Oakland 20, California 


s 
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AINTI- CORROSION 
CHEMICALS 
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Wherever metal meets crude, brine or water... 
Visco Anti-Corrosion Chemicals are the positive 
way to trouble-free operation. Whether your cor- 
rosion problems are in surface or sub-surface 
production equipment, pipe lines, refineries, gaso- 
line or recycling plants ... there are proper Visco 
Chemicals for the job... backed by Visco Field 
Service Men who can give you experienced consul- 
tation on your particular corrosion problems. 










The Blue Drum with the Yellow Head — 
Sure Sign of Positive Corrosion Protection 


CALL YOUR VISCO FIELD SERVICE MAN FOR INFORMATION AND ACTION 
CALIFORNIA Telephone NEW MEXICO Telephone TEXAS (continued) Telephone 


Bakersfield 3-4209 Hobbs 3-5922 Lubbock 5-8938 
Long Beach 396503 a 6-9802 
Oxnard 6-4442 OHIO tyler 4-7962 
COLORADO Toledo Klondike 7011 Wichita Falls 3-7884 
Sterling 979-R 
ILLINOIS OKLAHOMA WYOMING 
Olney 478 or 648-J Duncan 1589 Casper 3-5111 
KANSAS Oklahoma City Trinity 8-3192 See oe 
CANADA 
McPherson 1815 or 792 Sapulpa 2872-M2 Calgary, Alberta 4-5597 
Russell 530 or 850 Seminole 532 : 
LOUISIANA VENEZUELA, S. A. 
Lake Charles " 3151 TEXAS Caracas 3-3070 
Ruston 2364 Alice 4-5562 * * * 
MISSISSIPPI ; Corpus Christi 5-0222 LABORATORIES 
Hattiesburg 5353 El Campo 407 Sugarland, Texas 230 
Picayune 70 Houston MA 5157 Long Beach, Calif. 2-1677 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby 
Houston 5, Texas + Telephone MAdison 0433 


CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) CRANE WEIGHT 


A new principle of operation makes 
the Type SB-10 Martin-Decker crane 
weight and radius capacity indicator 
easy to install, more accurate and de- 
pendable, Martin-Decker Corporation 
reports. A simple dual hydraulic sys- 
tem, employing a direct load pressure 
tranformer, makes it possible to in- 
corporate all three lifting, measuring 
factors into one gage. The new Martin- 
Decker crane weight and radius capac- 
ity indicator shows the crane operator 
at a glance the exact boom radius at 
which he is operating; the safe capacity 
of his crane at that radius. 


Circle letter (A) on reply card. 


(8) WEIGHT REDUCTION 


H & M Pipe Beveling Machine Com- 
pany recently announced a weight re- 
duction of 40 per cent on the larger 
cutting and beveling machines manu- 
factured by the firm. This reduction is 
achieved by a special metal manufac- 
turing process, making possible com- 
plete light-metal fabrication of the 
H & M machines. Now in mass pro- 
duction, the lightweight H & M No. 4 
pipe cutting and beveling machines 
show these weight comparisons: The 
No. 3 machine, for 14 to 20-in. pipe, 
formerly 8912 lb now 53 lb; the No. 4 
machine, for 22 to 26 in. pipe, formerly 
123 lb now 66 Ib and others. 


Circle letter (B) on reply card. 


H & M REDUCES weight of machines. 


2 gh ams LS 





(C) PORTABLE TESTER 


A new addition to their line of high 
voltage testing instruments, which ex- 
tends the range of output voltage avail- 
able to 10,000 VAC in a portable type 
instrument, has been announced by 
Associated Research, Inc. Designated 
the Hypot Junior Model No. 422, this 
instrument features visual indication of 
electrical leakage and breakdown, con- 
tinuously variable voltage output from 
0-10,000 v, and a kilovolt meter con- 
nected directly across the high voltage 
output. 


Circle letter (C) on reply card. 


(D) GAS CHECK VALVES 


A new and improved gas check valve 
has been incorporated in the McEvoy 
gas lift, McEvoy Company reports. The 
new valve is now being installed on all 
gas lifts manufactured by the company 
and can be installed on all repaired 
valves when requested. The principle 
upon which this gas tube check valve 
works is as follows: As soon as gas flow 
begins, the ball is lifted against the rub- 
ber pad by the pressure drop through 
the valve. It remains fixed in this po- 
sition as long as any appreciable 
amount of gas is flowing through the 
valve. The instant that the valve closes, 
and pressure reverses, the ball drops 
on to its seat, sealing tightly against 
backflow of the gas or well fluid. 

Circle letter (D) on reply card. 


(E) THROTTLE CONTROL 


Introduction of a new positive 
action, friction-type throttle control de 
signed to improve the performance of 
gasoline or diesel-powered equipment 
has been announced by the Link-Belt 
Speeder Corporation. This new throttle 
control, which provides an_ infinite 
range of engine speeds, can be used on 
shovels and all other construction ma- 
chinery, industrial, and farm tractors 
marine engines, crushers and drilling 
rigs, and similar equipment, according 
to the manufacturer. The throttle con 
trol, once set, holds the engine speed 
constant despite vibrations which might 
be encountered. 

Circle letter (E) on reply card 


(F) SHALE SHAKER 


Hutchison Manufacturing Co. has 
announced the development of a new 
model “Rumba” shale shaker with de 
sander pan and removable sample 
catcher. With this new de-sande! 
pan, it is claimed that even flour sand 
particles can be removed from the drill 
ing mud, thereby restoring the desir 
able, clean, non-abrasive properties to 
the drilling mud. Sand is removed 
through the “Rumba” shaker’s exclu 
sive flotation process. With this process, 
adhesion holds droplets to the bottom 
of the screen cloth. Water jets keep 
sand moving in de-sander pan. 

Circle letter (F) on reply card 


HUTCHISON’S new “Rumba” shale shaker. 
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~ 
NICHOLSON MAKES 


Freeze-Proof Steam Traps 
” for every Plant Use 


Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof, Can be freely installed out- 





doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage capac- 
ity results in minimum heat-up time. The 
non-air-binding feature of - 
Nicholson traps also notably 
facilitates heat 
transfer in severe 
weather. Types 
for every plant 
use. Sizes 4” to 
2”; pressures to 
250 Ibs. 


217 OREGON ST., WILKES-BARRE, PA. 








 QERNICHOLSONyS 





TRAPS -VALVES-: FLOATS 
































Moving 
to a New Address? 


If you are moving or expect possibly to | 
move any time soon, save the coupon 
below for your convenient change of 
address. It will prevent your copy of The 
Petroleum Engineer from being lost or 
misdirected. 





TO: The Petroleum Engineer 
P.O. Box 1589 e Dallas 
CHANGE MY ADDRESS, beginning with the 


issue 





| FROM: 











| 
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New Equipment 





‘cently introduced by 





(G) LINEAR POSITION 
TRANSDUCER 


The Northam Model LP-! linear po. 
sition transducer, developed by North 
American Instruments, Inc., converts 
linear motion or position into a pro- 
portional electrical signal for remote 
indication recording or control. Appli- 


“ig 




















ae oe - 





cations are indicated in remote meg. 
urement and recording in aircraft and 
engine test work, as well as production 
inspection and gaging. In one insper. 
tion application a Model LP-1 with 
travel limits of + in. is utilized ip 
an oscillograph recording system to 
measure solenoid valve stroke within 
0.0003 in. over a range of 0.03 in. with 
time interval between energization and 
operation being measured within | 
millisecond. 


Circle letter (G) on reply card. 
(H) DUCT CONNECTOR 


A new type rigid duct connector, re- 
Rubber Teck, 
Inc., for aircraft, can be adapted to 
many other industrial applications for 
the handling of difficult fluids and air 
under critical conditions of tempers 
ture and pressure. The new design of 
this coupling, which is provided in both 
aluminum and stainless steel, makes 
possible substantial reductions in size, 
weight, and number of parts for com- 
parable couplings now in use. 
Circle letter (H) on reply card. 


(1) HEAVY-DUTY TRUCKS 


A new line of heavy-duty trucks has 
been announced by The Four Wheel 
Drive Auto Company. Math-Matic de- 
sign was announced as the outstanding 
feature of the new four and six-wheel 
drive trucks. Under development for 
many years, Math-Matic design pro- 
duces a mathematically correct pro- 
portioning of truck weight and power 
between front and rear wheels, it was 
reported. 


Circle letter (1) on reply card. 


(J) SAFETY HELMET 


Another contribution to the safety 
and convenience of construction work- 
ers and welders is announced by Frank 
Davis, Jr., president of the Davis 
Emergency Equipment Company. A 
new device, developed by Davis eng 
neers to improve the safety and func- 
tional convenience of Davis Hedgard 
safety helmets and welding masks, pet 
mits quick attachment and separation 
of helmet and mask without removing 
the helmet from the head. 


Circle letter (J) on reply card. 
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YOUNG RADIATOR COMPANY 


Dept. 213-M, Racine, Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Illinois 
” Sa san entatives All Prine 






Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 
Diesel Engine Applications 


Heating, Cooling, Air 
Conditioning Products for 
Home and Industry 


ssn ee 


Leaders in Heat Transfer Engineering for more than 25 years bee 
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GOING FISHING? .. CALL YOUR FRIEND! 


f v3 


DIL TOOL COMPETE, 


© Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


ACME’S HYDRAULIC 
SHOCK-ABSORBING ... 


will catch a fish in a 


KEY SEAT or OFF BOTTOM 


Oklahoma City nd. SA 
1037 S.E. 29th St. } r 
Phone MElrose 8-1556 


Wichita Falls, Texas 

4 miles west of town 

on the Seymour Road 
Phone 3-1910 


Affiliated Company 
GREAT BEND 
FISHING TOOL CO. 
West 10th St. 
Great Bend, Kansas 
Phones 7810 - 7819 
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If it's action you want, whether 
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your needs are Packings, Piston 
Rings or Valve Discs for use as 
original equipment, for routine 
replacement or when critical 
conditions require IMMEDIATE 
SUPPLY, France is ‘bustin’ out all 
over’ with production and techni- 
cal facilities to serve you. 














Write for Complete 
Information 


@ Metallic Packings 
@ Power Piston Rings 
@ Carbon-Bakelite 
Liquid Pump 
& Compressor 
Piston Rings 
@ Valve Discs 
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FRANCE PACKING COMPANY 


9925 BUSTLETON AVENUE, PHILADELPHIA 15, PA. 
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New Equipment 
(K) INSULATION TESTER 


Featuring nine d-c ranges of resis- 
tance values from 0.1 to 50,000 meg- 
ohms at d-c test potentials of 500, 
1250, and 2500, the new Model 272 
Vibrotest provides a compact, portable 
insulation resistance measuring instru- 
ment for checking circuits of equip- 
ment and apparatus designed for high 
voltage operation. The instrument is 
line powered from 115-v, 50-60-cycle 
source and output test voltage on all 
ranges is regulated to 0.1 per cent. 


Circle letter (K) on reply card. 


(L) PIPE LINE OIL SAMPLER 


Artie McFarland, president, Arthur 
McFarland, vice president, and R. E. 
Fuller, general manager of McFarland 
Engineering and Pump Company, re- 
cently announced the successful comple- 








tion and testing of the company’s new 
McFarland pipe line oil sampler and 
stated that units are now available for 
sale to the oil industry. Operating en- 
tirely from line flow, the McFarland 
sampler (patent pending), with sizes 
to fit all standard pipe lines, has a cali- 
brated head which enables the operator 
to select amount of sample desired. 


Circle letter (L) on reply card. 


(M) SPEED DRIVES 

Link-Belt PIV positive, infinitely va- 
riable speed drives are now available 
in two new types for 20 to 25 hp appli- 
cations. In addition to the basic H-6 
PIV of 25-hp capacity, Link-Belt Com- 
pany can now supply an HG-6 drive, 
provided with either a single reduction 
input or single reduction output helical 
gear attachment, or an HGG-6 drive, 
provided with both a single reduction 
input and single reduction output heli- 
cal gear attachment. 

Circle letter (M) on reply card. 


(N) RUST INHIBITOR 

The Sealube Company has an- 
nounced a new product, ZRC coating, 
for the protection of iron and steel 
against rust and rust creepage. ZRC is 
a fluid composition that can be readily 
applied by a brush or spray gun to 
iron and steel to provide a dried film of 
93 per cent to 95 per cent pure zinc 
When applied it forms a _ protective 
coating that will give comparable re- 
sults to hot dip galvanizing, electro- 
plating, and zinc spraying. 

Circle letter (N) on reply card. 


(O) TORQUE CONVERTER 


Performance of the Hough Model 
HM “Payloader” tractor-shovel has 
been considerably improved by the aq. 
dition of a hydraulic torque converter 
according to officials of The Frank G 
Hough Company. This improvement jg 
incorporated in the gas and dies. 
engine models, as well as in the Ty 
“Payloader” Tractor, developed fo; 
heavy-duty switching and towing op. 
erations. This converter is a 3-elemen 
type, which multiplies the torque oy. 
put of the engine in direct proportion 
to the load requirements. 


Circle letter (O) on reply card. 


(P) SLIP DOG TAGS 

“Slip Dog Tags” for easy identifica. 
tion of the proper slip dog for each pipe 
size are now included with every set of 
slip dogs manufactured by Mission 
Manufacturing Company, W. T. 
Campbell, executive vice president of 
Mission, has announced. The alumi. 
num metal tag is slipped under the 
rocker pin when the new set of dogs 
is installed. All assembled slips shipped 
from the plant will be equipped with 
the proper size dog tag for pipe size 
identification. 

Circle letter (P) on reply card. 


(Q) SEDIMENT SEPARATOR 


The Petreco division of the Petrolite 
Corporation has announced the de. 
velopment and commercial application 
of an electric sediment separator for 
the purification of hydraulic pumping 
system power oil. In commercial use, 
the Petreco separator has reduced the 
BS&W and sediment content of power 
oil for hydraulic pump systems to such 
a low percentage that engine end effi- 
ciency has been substantially increased. 

Circle letter (Q) on reply card. 


(R) VOLTMETER 


Southwestern Industrial Electronics 
Company has announced a new labora- 
tory test instrument, the Mode! “R-1” 
voltmeter. The voltmeter is described 
by the company as being a versatile 
accurate bench instrument for circuit 
design and analysis as performed by 
research engineers in laboratories. 


Circle letter (R) on reply card. 


(S) ELECTRODE 


A new electrode particularly suited 
for hard-facing oil field equipment — 
tool joints and pipe line equipment 
such as buckets, carry-all scraper blades 
and the like — has just been introduced 
by the Stoody Company. Under exten- 
sive field test for a period of nearly 
two years, coated tube Stoodite has 
been subjected to every possible use 
in order to determine its suitability for 
equipment of all kinds. Deposition rate 
is far faster than can be attained with 
cast electrodes and the welded deposit 
is smooth, sound, and free of pinholes 
or checks. With chromium and molyb- 
denum as the principal alloys this ma- 
terial provides especially good resis 
tance to all types of abrasion. 

Circle letter (S) on reply card. 
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operators of floating roof tanks 


i 
K with closed 


rain 








because: they can be made fo travel right 


down to the floor of the tank, thus permitting 


all of the tank capacity to be used. 


There are no fittings or supports to take up 

valuable storage space in Hammond designed and 
built Floating Roof Tanks . . . their Springtite Seal 
Floating Roofs can travel from the top of the tank 
right down to the floor so that all of the tank capacity 
can be used ... this design and construction in 

no way sacrifices any of the values required 

of a floating roof tank. 


Hammond Floating Roofs reduce evaporation 
and breathing losses, eliminate filling losses, 
minimize fire hazards and decrease corrosion 


. +. and they permit all of the 
tank capacity to be used. 






HAMMOND 
IRON WORKS 


see RED OORT NE TE 











Sales Offices 


To obtain more information on products advertised see page E-29 


HAMMOND FEATURES 
THREE TYPES 

















DOUBLE-DECK SPRINGTITE FLOATING ROOF 























WARREN and BRISTOL, PA. - PROVO, UTAH + CASPER, WYO. » BIRMINGHAM, ALA. 

























Manual Lincolnweld’s‘‘hidden-arc” weld- 
ing boosts welding speed 2 to 4 times 
. « » @liminates joint preparation, thus 


CUTS YOUR 
FABRICATING MANHOURS 


By concentrating up to 600 amps on a 
5" electrode, “Manual Lincolnweld” 
produces such deep penetration that 100% 
butt welds on %” plate are possible with 
a single pass weld from each side. Time 
and cost for bevelling plates is eliminated. 
Welding speeds with “Manual Lincoln- 
weld’s” high-current densities are 2 to 4 
times faster than hand welding with con- 
ventional electrodes. Welds are uniform, 
high quality, pass X-ray inspection, and 
are self-cleaning to save money and man- 
hours on every shop fabricating job. 


























































Fig. 1. Speeds Fabrication of Pipe Spools. Less dis- 
tortion with'‘Manual Lincolnweld’s”’high-current 
densities permits holding of close limits on pipe as- 
semblies to save fitting-time during installation. 


For greater flexibility in operation, 
““Manual Lincolnweld’s” gun can be either 
hand operated or mounted in simple, in- 
expensive fixtures. Thus it becomes possi- 
ble to duplicate the high production bene- 
fits of full automatic welding in granular 
flux for the low-cost production of pres- 
sure vessels, piping, and fabrication of 
refinery and oil field equipment that can 
be handled in flat or near-flat positions. 
Absence of arc rays and spatter further 
simplify operations and make for better 
shop conditions. 


Fig. 2. Hand-Oper- 
ated Welding gun 
of ‘Manual Linc- 
olnweld” produces 
pressure-tight 
joint in fabrication 
. pressure vessel 

aving %" plate 
Size. 





Complete Automatic Welding Field Service 


Welding specialists thoroughly trained 
in automatic, hidden-arc welding are 
stationed in every principal city. These 
Lincoln representatives will gladly study 
your needs and recommend the most effi- 
cient methods to speed your operations 
and cut costs. Investigate today to see what 
new Lincoln developments can be put to 
work to benefit your operations. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2812, Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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Trade Literature 





Publication will 
be sent free. 


(T) NEWS REPORT 


Fisher Scientific Company announced 
publication of its newest number of 
“The Laboratory.” Feature article is 
“The Museum Laboratory,” a compre- 
hensive news report on the latest sci- 
entific attempts to conserve the world’s 
art treasurers. Also announced in this 
latest issue is the research that has pro- 
duced the world’s first non-yellowing, 
non-cracking varnish, one of the most 
significant developments in the science 
of art. 


Circle letter (T) on reply card. 


(U) VALVES 


Vernon Tool Company, Ltd., has 
published an 8-page bulletin on Green- 
wood valves, manufactured by Green- 
wood valve division of Vernon Tool 
Company. Described and illustrated in 
the bulletin are the various type valves 
manufactured by Greenwood — the 
valve line blind, by-pass check valve, 
self-closing sampling valve, vertical 
swing horizontal check valve, and 
others. 


Circle letter (U) on reply card. 


(V) PLASTIC PIPE 


Republic Steel announces a just-off- 
the-press catalog on its newest product, 
plastic pipe. This catalog, titled Repub- 
lic Plastic Pipe, is a 12-page, two-col- 
or letterpress booklet with three-color 
offset cover. It tells why Republic en- 
tered the plastic pipe field, describes 
the two principal types of plastic pipe 
made, shows how to join plastic pipe, 
and lists various engineering and cor- 
rosion data. 


Circle letter (V) on reply card. 


(W) SMALL VALVES 


Hoke Incorporated has announced a 
new 66-page catalog describing the 
complete line of small valves, pressure 
regulators, stainless steel cylinders, 
flo-gages, and oxy-gas torches it manu- 
factures. The book is profusely illus- 
trated and the first part is dedicated to 
the various products and a description 
of each. The back part is made up of 
engineering data sheets containing line 
drawings, diagrams, etc. 

Circle letter (W) on reply card. 


(X) INTERCOOLERS 


Young Radiator Company has just 
published a new two-page, two-color 
catalog supplement for its Supercharger 
Air Intercooler Catalog No. 1652. The 
supplement describes both high and low 
pressure type Young intercoolers. It is 
fully illustrated, showing Intercooler 


| applications and features, and includes 
| cutaway sectional views. 


Circle letter (X) on reply card. 


(Y) HARDFACING 


“Selection and Evaluation of Meth. 
ods of Hardfacing,” a 12-page reprint 
of an article that appeared in The 
Welding Journal, is being offered by 
Air Reduction. The major methods em. 
ployed in the application of hardfacing 
materials are discussed, with special 
emphasis on the inert-gas-shielded are 
process. Twenty illustrations, including 
photographs of overlay specimens and 
and photomicrographs of deposits, 
make this booklet an easy-to-read guide 
in the selection of a hardfacing method 
for any particular application. 


Circle letter (Y) on reply card. 


(Z) SPLIT ROLLER BEARINGS 


Tek Bearing Company has published 
a 2-color bulletin entitled “Cooper 
Split Roller Bearings.” The new bulle- 
tin is profusely illustrated and contains 
16 pages. Components of Cooper split 
roller bearings are split right down to 
the shaft, and the bearings may be ap- 
plied where it is impossible to mount 
conventional type solid ball or roller 
bearings. 


Circle letter (Z) on reply card. 


(AA) CONSTRUCTION ACTIVITIES 


A 24-page brochure covering engi- 
neering and construction activities in 
the petroleum, chemical, and _ petro- 
chemical fields is being distributed by 
Fluor Corporation, Ltd. The brochure 
contains photos and descriptive ma- 
terial on gasoline plants, refineries, 
petrochemical process plants, catalytic 
cracking units, and compressor sta- 
tions. 


Circle letter (AA) on reply card. 


(AB) MASS SPECTROMETER 


A new 12-page, two-color bulletin on 
the use of the mass spectrometer for 
chemical analysis by mass separation 
has been announced as available from 
the General Electric Company. The 
booklet (GEC-587A) contains photo- 
graphs and diagrams of the equip- 
ment, describes the component parts, 
explains operation procedures, and lists 
range, resolution, and system specifica- 
tions. 


Circle letter (AB) on reply card. 


(AC) PYROMETER CALIBRATION 
DATA 


The Bristol Company has announced 
the publication of its new issue of 
“Pyrometer Thermocouple Calibration 
Data.” These new tables are based on 
data recently released by The National 
Bureau of Standards. Adopted by the 
Scientific Apparatus Markers Associa- 
tion and the Instrument Society of 
America, the new tables are correcte 
to the absolute volt and to the Inter- 
national Temperature Scale of 1948. 


Circle letter (AC) on reply card. 
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(AD) CRAWLER TRACTORS 


Presentation of the four diesel-pow- 
ered Allis-Chalmers crawler tractors 
“Inside and Out” is made in a unique 
yay with the new catalog, which shows 
details of construction of each model 
with full cutaway pictures, and the 
variety of applications of each on the 
job. As the pages are turned, a spread of 
the cross-sectional views with the job ap- 
plication illustrations is found for each 
model. When completely opened, the 
four tractors in cross section are on view. 


Circle letter (AD) on reply card. 


(AE) INDUSTRIAL MOTORS 


The ABC of Large A-C Motor Con- 
trol is a 36-page special issue of the 
“E-M Synchronizer” presenting in an 
easily understood manner basic facts 
helpful in the proper selection and ap- 
plication of controls for large industrial 
motors. The authors of this special 
issue, R. C. Thompson, chief engineer 


_control division, and K. L. Hanson, 


control specialist, have been associated 
with Electric Machinery Manufactur- 
ing Company for many years in con- 
trol engineering and application, and 
have contributed to the development of 
modern control principles and utiliza- 
tion. 


Circle letter (AE) on reply card. 
(AF) HARDENING STAINLESS 
STEEL 


C. U. Scott has just published an il- 
lustrated 64-page booklet on a method 
of hardening stainless steel. This book- 
let carries the intent of making this 
remarkable hardening process available 
toa greater number of American indus- 
tries. This hardening process, termed 
Super Scottsoninzing, is a method of 
hardening precision stainless steel parts 
that will be subjected to excessive wear 
as well as cutting tools. The parts are 
first machined, lapped, and polished to 
the exact specifications. 


Circle letter (AF) on reply card. 


(AG) METAL GRATINGS 


A four-page folder, just published by 
Penn Metal Company, Inc., illustrates 
and describes the company’s Treadway, 
Hiwalk and 3 Ib, 4 Ib, and 6.25 Ib grat- 
ing. Reflection tables for each of the 
five types, as well as approximate 
weights and dimensions are included. 
Penmetal grating is made of heavy steel 
sheet or plate, which is split and then 
expanded to form diamond shaped 
Openings. 

Circle letter (AG) on reply card. 


(AH) CONTROLLED PUMPS 


Milton Roy Company recently re- 
leased a new catalog covering their 
miniPump” line of controlled volume 
pumps. The new bulletin gives com- 
plete data on capacities, pressures, ma- 
terials of construction as well as opera- 
ting details. Some of the many vari- 
ations of this line are illustrated to 
show typical speed and stroke length 
control of capacity; constant flow; air 
Operated; and multi-plex units. 


Circle letter (AH) on reply card. 
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(Al) PACKAGED UNITS 


Bulletin 16-H clearly illustrates, by 
word and picture, how new packaged 
units are designed to provide an efficient 
and economical means of straining, 
heating, and pumping Bunker “C,” or 
other grades of fuel oil, to oil burners. 
The duplex construction of these units 
insures dependable and uninterrupted 
service: While one system of pump- 
heater-strainer is “on line” in operation; 
a second system is in a stand-by position 
ready to be used at any time. 


Circle letter (AI) on reply card. 


(AJ) COOLING WATER 
TREATMENT 


Instrumentation Data Sheet No. 
9.6-7 published by Minneapolis Honey- 
well Regulator Company describes the 
completely automatically controlled 
feeding of sulfuric acid and sodium 
dichromate and the continuous regula- 
tion of blow down using recording and 
indicating ElectroniK potentiometer 
with Air-O-Line control. A resume of 
the problems inherent with recirculated 
cooling water systems is given along 
with a detailed description of the nec- 
essary instrumentation. 


Circle letter (AJ) on reply card. 


(AK) PROPELLER FAN 


Three new models are among the 
13 types of fans shown in the Hartzell 
Propeller Fan Company’s new Bul- 
letin A-109. The additions to the Hart- 
zell line are a panel fan, a high pres- 
sure fan and a direct drive Lo-Noise 
fan. The bulletin also describes three 
types of roof ventilators, unit heaters 
and intake air units. This richly illus- 
trated 40-page book includes specifica- 
tions, dimensions, and performance 
figures on all of the equipment plus val- 
uable engineering data. 


Circle letter (AK) on reply card. 


(AL) PROCESS EQUIPMENT 
BUILDER 


Facilities for the custom fabrication 
process industry equipment in standard 
and special alloys are outlined in a new 
bulletin released by Quaid Fabrications. 
In addition to covering the range of 
products produced by their fabricating 
and heat exchanger divisions, the bul- 
letin gives actual data on sizes and 
types of all production equipment, pro- 
ductive capacity, transportation facil- 
ities and other information of interest 
to purchasers and specifiers. 


Circle letter (AL) on reply card. 


(AM) GENERATORS 


A new 4-page, 2-color catalog-in- 
brief describes and pictures Homelite 
carryable generators designed to sup- 
ply emergency electric power when 
normal power supply is disrupted. The 
new literature published by Homelite 
Corporation explains the various func- 
tions and uses of these compact, light- 
weight, gasoline-engine-driven genera- 
tors. Homelite booklet (L-411) also 
includes a section on specifications, 
electric output, etc. 


Circle letter (AM) on reply card. 

















FOR EVERY APPLICATION 
[PRESSURE | | 





LIQUID LEVEL | 











[TEMPERATURE |  [_EXPLOSION-PROOF | 
| __ RELAYS ~—| 








[_WEATHER-PROOF | 





If you have a problem on the eutomatic 
control of pressure, temperature, liquid level, 
mechanical operations, etc., it will pay 
you to consult Mercoid’s engineering stoff — 
always ot your service. 


Write for catalog No. 700A. 


THE MERCOID CORPORATION 


4201 BELMONT AVE, CHICAGO 41, ILLINOIS USA 
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EASY “BREAK-OUT” 


Exceptional non-galling and 
easy “break out” of drill pipe 
Low friction moly-disulphide in 
high temperature silica grease! 
Use it on those extra tough jobs 
Jet-LuBE 21 does a remarkable 
job at low cost. Batch con 
trolled. Fully guaranteed. 


Order through your supply store 
or send for complete details 








To obtain more information on products advertised see page E-29 





7362 W. BEVERLY BLVD., LOS ANGELES 36 
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How to get the right packings 


for your drilling needs 


The sure way to do it is to order from United States Rubber Company’s 
Labeled Line of Rotary Packings — they are each carefully engineered to 
fit a specific pump. Each container is carefully labeled so that ordering is 
easy — with no need to bother about shaft diameters and stuffing box 
depths. Insist on “U.S.” Packings, for a perfectly custom-made product.... 


—« 


and when you order, just say... 





| WANT FOR THEN... 


(name your pump and the size) when re-ordering simply 
ask for U.S. Packing = 









<< 2 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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CAPACITY OF ROPE REELS IN FEET 
” Reel shen yj" 546” 34" 4" yy” %" 54" 34" %" 17 
~ 16" 1200 750 550 400 ae fe ee oe emer 
20” N 1900 1200 850 650 500 a ee a” eee ee ee 
20” W 2900 1900 1300 1000 750 600 450 eee Bens 
24” 3900 2500 1700 1300 1000 750 600 450 300 250 
28” 6500 4200 2900 2100 1600 1300 1000 750 550 400 
32” 8700 5600 3900 2800 2200 1700 1400 950 700 550 
38” N 11400 7400 5100 3800 2900 2300 1800 1300 1000 700 
38” W 19600 12700 8700 6400 4900 3900 3100 2200 1600 1200 ; 
44” 27400 18000 12200 9000 6900 5400 4400 3100 2300 1700 
Se 25000 17600 13000 9900 7800 6300 4400 3200 2500 
i Ee ie are 28600 19800 14500 11000 8800 7100 4900 3600 2800 
56” N eee eee 26000 19100 14600 11600 9300 6500 4800 3700 
i Sari 29200 21500 16400 13000 10500 7300 5400 4100 
60" aa 26000 19800 15700 12700 8800 6500 5000 
66" ee 27100 21400 17300 12000 8800 6800 
I RN cc ity oe Sic Aer 27800 22500 15600 11500 8800 
— SSN IO EE CO a ae 25200 17500 12900 9900 
ee aa eer ea are Wen ae ont I Maze, yan Barra, 30100 20900 15400 11800 
et RN re eon) Pie ie mic Ras,” fag ar fiers 34300 23800 17500 13400 
gy ee en rr ee 700 600 NS oe cs ee 
CAPACITY OF ROPE REELS IN FEET | 
Reel size 1” 14" 134" 114° 15%” 134” 1%" 2" 214" 214" 
16” wee. Serer ste sted 
20” N 
20” W 
24” 
28” ‘unis ace ar 
32” 450 350 eee is iia bias aren eee 
38” N 550 450 400 300 250 250 200 175 
38” W 950 800 650 550 450 400 350 300 eae Pree 
44” 1400 1100 900 750 650 550 500 425 350 275 
50” N 2000 1600 1300 1100 950 800 700 600 475 400 
50” W 2200 1800 1500 1200 1100 900 800 700 550 450 
56” N 2900 2300 1900 1600 1400 1200 1000 900 725 575 
56” W 3200 2600 2200 1800 1600 1300 1200 1000 800 650 
60” 3900 3200 2600 2200 1900 1600 1400 1200 975 800 
66” 5400 4300 3600 3000 2600 2200 1900 1700 1300 1100 
72°” 7000 5600 4600 3900 3300 2900 2500 2200 1700 1400 
75” 7800 6300 5200 4400 3700 3200 2800 2500 1900 1600 
80” 9300 7500 6200 5200 4500 3800 3400 2900 2300 1900 
84" 10600 8600 7100 6000 5100 4400 3800 3400 2600 2100 
DIMENSIONS OF REELS FOR WIRE ROPE AND STRAND | 
Dia. of head Dia. of barrel Width inside Width outside Arbor hole Approx. avg. _| 
in inches in inches in inches in inches in inches weight in pounds | 
16 834 914 12% 2% 15 
20 N 934 9% 12% 2% 25 
20 W 934 144% 17% 2% 30 
24 12 14% 17% 2% 40 
28 12 14 1744 2% ae 
32 1444 1444 17% 5 60 
38 N-L 1814 1414 17% 5 90 
38 N-H 1814 1414 20% 5 155 | 
38 W 1814 Wy 314 5 170 
44 21% 247% 314% 5 230 
50 N 27% 32 383% 5 37 
50 W 27% 36 423% 5 400 
56 N : 27% 7 32 3836 5 425 
56 W 2714 36 423% 5 450 
60 30 42 4834 5 525 
66 30 42 501% 5 800 
 s. 30 7 42 501% 5 900 
75 30 42 50% 5 965 
80 30 42 5014 5 1085 
84 30 42 5014 5 1250 | 
26 Scraper 10 65% 9 2% 20 
=a ee a 
Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation. 
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GULF SECURITY OIL 


provides better lubrication 
for pipe line compressor units, 
helps prevent operating troubles 











Here’s the lubricant you can depend on to help 
keep your pumping stations operating smoothly 
and continuously—Gulf Security Oil. It provides 
effective protection for cylinders and bearings in 
both engines and compressors. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without any appreciable change in its orig- 
inal properties. After years of operation with this 
quality lubricant, equipment shows remarkable 
freedom from cylinder wear and a minimum of 
carbon deposits on valves and rings. And because 
oil control rings are kept clean, oil consumption 
is remarkably low. 

Operators of the many units lubricated with 
Gulf Security Oil report that this quality lubri- 
cant helps them get more operating hours between 
overhauls, and avoid unscheduled shutdowns. 


E-40 


To obtain more information on products advertised see page E-29 








For additional information on Gulf Security Oil 
and for the services of a Gulf Sales Engineer, get 
in touch with your nearest Gulf office today. 
Write, wire, or phone. 


Gulf Oil Corporation - Gulf Refining Company, 
Pittsburgh 30, Pennsylvania. 
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FAST LINE LOADS, HOOK LOADS, DEAD LINE LOADS, AND DERRICK LOADS FOR VARIOUS VALUES | 
OF SAFETY FACTOR, AND VARIOUS NUMBERS OF LINES STRUNG. 
(Values do not include shock loads or acceleration stresses.) 


1-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL FIBER CORE. BREAKING STRENGTH = 41.8 TONS. 





Factor Fast line Hook load (incl. Dead line Derrick 
of load, traveling block load, load, 
safety pounds assembly), pounds pounds pounds 


41,800 219,200 36,500 297,500 
33,400 175,100 29,200 237,700 
27,900 146,300 24,400 198,600 
23,900 125,300 20,900 170,100 
20,900 109,600 18,300 148,800 
18,600 97,500 16,250 132,350 
16,700 87,600 14,600 118,900 
15,200 79,700 13,300 108,200 
13,900 72,900 12,150 98,950 


41,800 281,200 35,150 358,150 
33,400 224,700 28,100 286,200 
27,900 187,700 23,450 239,050 
23,900 160,800 20,100 204,800 
20,900 140,600 17,550 179,050 
18,600 125,150 15,650 159,400 
16,700 112,350 14,050 143.100 
15,200 102,250 12,800 130,250 
13,900 93,500 11,700 119,100 


41,800 338,600 33,850 414,250 
33,400 270,500 27,050 330,950 
27,900 226,000 22600 276,500 
23.900 193,600 19.350 236,850 
20,900 169,300 16,950 207,150 
18,600 150,650 15,050 184.300 
16,700 135,250 13,500 165.450 
15,200 123.100 12'300 150,600 
13,900 112,600 11,250 137,450 





SIX 
LINES: 








EIGHT 
LINES 








TEN 
LINES 
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‘LIN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL IWRC. BREAKING STRENGTH = 44.9 TONS. 














Factor Fast line Hook load (incl. Dead line Derrick 
of load, traveling block load, load, 
safety pounds assembly), pounds pounds pounds 
45,000 235,000 39,000 319,000 
36,000 188,000 31,000 255,000 
30,000 157,000 26,000 213,000 
25,700 134,000 22,000 181,700 
SIX 22,500 118,000 19,500 160,000 
LINES 20,000 105,000 17,500 142,500 
18,000 94,000 15,500 127,500 
16,500 87,000 . 14,500 118,000 
15,000 78,000 13,000 106,000 
ty Oil 45,000 303,000 38,000 386,000 
r, get 36,000 242,000 30,000 308,000 


30,000 202,000 25,000 257,000 
25,700 173,000 23,000 221,700 
22,500 152,000 19,000 193,500 
20,000 135,000 17,000 172,000 
18,000 121,000 15,000 154,000 
16,500 111,000 14,000 141,500 
15,000 101,000 : 128,500 


45,000 364,000 ! 445,400 
36,000 292,000 357,200 
30,000 243,000 297/300 
25,700 208.000 254,500 
22,500 182,000 ; 222.700 
20,000 162,000 : 198,200 
18,000 146,000 178,600 
16,500 134,000 3, 163,900 
15,000 122,000 149,200 


‘oday. 
EIGHT 
LINES 


pany, 

















4 Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation. 
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“Ceara NO END 


TO THE SERVICE AVAILABLE AT 
WAUKESHA SALES & SERVICE, INC. 














From sun-up to sun-up . . . right around the clock . . . your nearby 
Waukesha Sales and Service, Inc., service shop is ready to give 
prompt attention to your repair needs. Each branch is staffed with 
experienced, factory-trained mechanics who know your engine and how 
to keep it in tip-top condition at lowest cost. So the 

next time your engine needs servicing . . . bring it back home. 
There is a Waukesha Sales and Service, Inc., 


. branch near your operations in Texas, Louisiana, 
your waukesha engine wwf — Peel Southern Arkansas, and New Mexico. 





a 


_ is treated best at home 


WAUKESHA 


Sales & Service, Inc. 


1422 MAURY ST. « HOUSTON, TEXAS 








EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS 
IN TEXAS, LOUISIANA AND NEW MEXICO 
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FAST LINE LOADS, HOOK LOADS, DEAD LINE LOADS, AND DERRICK LOADS FOR VARIOUS VALUES 
OF SAFETY FACTOR, AND VARIOUS NUMBERS OF LINES STRUNG. 


(Values do not include shock loads or acceleration stresses.) 


1¥g-IN. DIAMETER 6 X 9 SEALE IMPROVED PLOW STEEL FIBER CORE. 


BREAKING STRENGTH = 52.6 TONS. 




































































- Factor Fast line Hook load (inel. Dead line Derrick 

of load, traveling block load, load, 
safety pounds assembly), pounds pounds pounds 
2 52,600 275,800 46,000 374,400 
2.5 42,100 220,800 36,800 299,700 
3 35,100 184,100 30,700 249,900 
3.5 30,100 157,800 26,300 214,200 
SIX 4 26,300 137,900 23,000 187,200 
LINES 4.5 23,400 122,700 20,400 166,500 
5 21,000 110,100 18,300 149,400 
5.5 19,100 100,200 16,700 136,000 
6 17,500 91,800 15,300 124,600 
2 52,600 353,900 44,200 450,700 
2.5 42,100 283,200 35,400 360,700 
3 35,100 236,100 29,500 300,700 
3.5 30,100 202,500 25,300 257,900 
EIGHT 4 26,300 176,900 22.100 225,300 
LINES 4.5 23,400 157,400 19,700 200,500 
5 21,000 141,300 17,700 180,000 
5.5 19,100 128,500 16,100 163,700 
6 17,500 117,700 14,700 149,900 
2 52,600 426,100 . 42,600 521,300 
2.5 42,100 341,000 34,100 417,200 
3 35,100 284,300 28,400 347,800 
3.5 30,100 243,800 24,400 298,300 
TEN 4 26,300 213,000 21,300 260,600 
LINES 4.5 23,400 189,500 18,900 231,800 
5 21,000 170,100 17,000 208, 100 
5.5 19,100 154,700 15,500 189,300 
6 17,500 141,700 14,200 173,400 

1¥g-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL IWRC. BREAKING STRENGTH = 56.5 TONS. 

Factor Fast line Hook load (inel. Dead line Derrick 

of load, traveling block load, load, 
safety pounds assembly), pounds pounds pounds 
2 56,500 296,000 49,500 402,000 
2.5 45,000 236,000 39,300 320,300 
3 38,000 199,000 33,200 270,200 
3.5 32,000 168,000 28,000 228,000 
SIX 4 28,000 147,000 24,500 199,500 
LINES 4.5 25,000 131,000 21,800 177,800 
5 22,600 118,000 19,700 160,300 
5.5 20,500 107,000 17,800 145,300 

6 19,000 100,000 16,700 135,700 

2 56,500 380,000 48,000 484,500 

2.5 45,000 303,000 38,000 386,000 
3 38,000 256.000 32,000 326,000 
3.5 32,000 215,000 27,000 274,000 
EIGHT 4 é; 28,000 188,000 23,500 239,500 
LINES 4.5 25,000 168.000 21,000 214,000 
5 22,600 152,000 19,000 193,600 
5.5 20,500 138,000 17,300 175.800 
6 19,000 128,000 16,000 163,000 
2 56,500 457,000 45,700 559.200 
2.5 45,000 364,000 36,400 445,400 
3 38,000 308,000 30,800 376,800 
3.5 32,000 258,000 25,800 315.800 
TEN 4 28,000 226,000 22,600 276,600 
LINES 4.5 25,000 202,000 20,200 247,200 
5 22,600 183,000 18,300 223,800 
5.5 20,500 166,000 16,600 203,100 
6 19,000 154,000 15,400 188,400 

Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation. 
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With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks. 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 





that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 


the performance you want. 


ENGINEERS & FABRICATORS, INC. 
P. O. Box 7395 Houston 8, Texas 








P ATMOSPHERIC SECTIONS 
' (Horizontal and Vertical) 





\- JACKET WATER COOLERS 
+ 
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SPLIT-SECOND RESPONSE 


In valve operation, too, fast action can often be features, QC. CYLINDRICAL Lubricated Plug 
" of critical importance. Q.C.f’’s CYLINDRICAL Valves are safely and efficiently handling gaso- 










Plug has a quick quarter-turn shut-off for safe line, oil, air, gas, vacuum, acids, caustic solu- 
. control .. . full pipe area for capacity flow... tions, chemicals and many other fluids. 

a non-wedging effect for trouble-free perform- Sealed-in lubricants cut maintenance, help in- 

ance. sure top service at minimum cost. Specify 


Because of this outstanding combination of QC. f£ Valves and be sure. 









In the Petroleum Industry the full pipe area On Natural Gas in Steel Plants, quick shut- in Sewage Plants, the O.Cf- Cylindrical 
of the Cylindrical Plug provides capacity off and ‘turn on’ provides positive and im- Plug shears obstructions, keeps sludge lines 
flow. mediate control of flow. open. 


PLUG VALVES 


QC &@p 


<> Ly 

Pi : 
Write for Catalog 4. American Car and Foundry Company, “ Representatives in 
Valve Division, 1501 E. Ferry Ave., Detroit 11, Michigan. 50 Principal Cities 
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Giant Petroleum Product 
Values 





For more than a quarter of a century, D-X 
petroleum products have been giving consumers 
| higher quality, and at no extra cost. They are 
today’s giant values. 


D-X Motor Oil and D-X DHD Motor Oil contain 
Extrinol, the D-X “extra” that makes these motor oils 
tougher, safer and more economical to use. 


D-X Lubricating Gasoline is the different gasoline 
that contains a special high heat-resisting lubricant, 
yet costs no more than ordinary gasoline. 


These D-X products and a complete line of fuels, 
oils, greases, lubricants and farm specialties are 
’ sold in the United States through more than 8,000 
service station dealers, and in leading export markets 
throughout the world. 














Gasolines Blended Oils 
Diesel Fuels Paraffin Oils 
Tractor Fuels Transmission Oils 

Motor Oils Industrial Oils 

Heavy Duty Oils Automatic Transmission 
Aviation Oils Fluids 
Solvent Bright Stocks Heating Oils " 
and Neutrals Waxes 
Conventional Bright Petrolatums 
Stocks and Neutrals Stock Sprays 
Automotive Lubricants Specialty Products 








MID-CONTINENT PETROLEUM CORPORATION + TULSA, OKLAHOMA 


Omaha, Nebr. Minneapolis, Minn. §..... 












Waterloo, la. Terre Haute, Ind. 





Chicago, Ill. 
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SPECIFIC GRAVITY OF CAUSTIC SODA SOLUTIONS AT VARIOUS TEMPERATURES 
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15° C. 18° C. 20° C. 30° C. 40° C. 50° C. 60° C. 70° C. 80° C. 90° C. 

59° F 64.4° F. 68° F 86° F. 104° F. | 122° F. | 140° F. | 158° F. | 176° F. | 194° F. 
0.9992 0.9987 0.9983 | 0.9958 | 0.9924] 0.9882 |} 0.9833 | 0.9779 | 9.9719 | 0.9855 
1.0106 1.0100 1.0095 | 1.0069 | 1.0033 | 0.9990 | 0.9941 | 0.9884 | 0.9824 | 0.9760 
1.0220 1.0213 1.0207 | 1.0177 | 1.0139 | 1.0095 | 1.0045 | 0.9989 | 0.9929 | 0.9865 
1.0332 1.0324 1.0318 | 1.0285 | 1.0246 | 1.0201 1.0150 | 1.0094 | 1.0035 | 0.9970 
1.0444 1.0435 1.0428 | 1.0393 | 1.0352 | 1.0305] 1.0254 | 1.0198 | 1.0139 | 1.0075 
1.0555 1.0545 1.0538 | 1.0501 1.0458 | 1.0412] 1.0859] 1.0302 | 1.0243 | 1.0179 
1.0667 1.0656 1.0648 | 1.0609 | 1.0564 1.0517 1.0463 | 1.0407 | 1.0347 | 1.0284 
1.0778 1.0766 1.0758 | 1.0717 1.0672 | 1.0623 | 1.0569 | 1.0513 | 1.0453 | 1.0390 
1.0889 1.0877 1.0869 | 1.0826 | 1.0780 | 1.0730 | 1.0676] 1.0619} 1.0560 | 1! 0497 
1.1000 1.0987 1.0979 | 1.0934 | 1.0887 | 1.0836 | 1.0782 | 1.0725 | 1.0665 | 1.0602 
1.1111 1.1098 1.1089 | 1.1043 | 1.0995 1.0942 | 1.0889 1.0831 1.0771 1.0708 
1.1222 1.1208 1.1199 | 1.1152 | 1.1102 | 1.1050} 1.0995 | 1.0937 1.0877 | 1.0814 
1.1333 1.1319 1.1309 | 1.1261 1.1210 | 1.1157 | 1.1101 1.1043 | 1.0983 | 1.0920 
1.1444 1.1429 1.1420 | 1.1370} 1.1319 | 1.1265} 1.1208] 1.1150] t.1089 | 1.1026 
1.1554 1.1540 1.1530 | 1.1480 | 1.1428 | 1.1873 | 1.1316 | 1.1257 | 1.1195 | 1.1132 
1.1665 1.1650 1.1640 | 1.1590 | 1.1536 | 1.1480 | 1.1424 | 1.1364 | 1.1302] 1.1238 
1.1776 1.1761 1.1751 1.1699 | 1.1645 | 1.1588 | 1.1531 1.1471 1.1408 | 1.1343 
1.1887 1.1871 1.1862 | 1.1808 | 1.1804] 1.1696 | 1.1688} 1.1578 | 1.1514 | 1.1450 
1.1997 1.1982 1.1972 | 1.1918} 1.1963 | 1.1805 | 1.1746] 1.1685] 1.1621 1.1556 
1.2108 1.2092 1.2082 | 1.2027 | 1.2021 1.1912 | 1.1853 | 1.1792] 1.1727 | 1.1662 
1.2218 1.2202 1.2191 1.2136 | 1.2079} 1.2020] 1.1960] 1.1898 | 1.1833 | 1.1768 
1.2328 1.2312 1.2301 1.2295 | 1.2188 | 1.2128 | 1.2067] 1.2004] 1.1940] 1.1874 
1.2439 1.2422 1.2411 1.2454 | 1.2206 | 1.2236] 1.2174| 1.2111 1.2046 | 1.1980 
1.2548 1.2532 1.2520 | 1.2512 | 1.2404] 1.2344] 1.2281 1.2218 | 1.2152 | 1.2086 
1.2658 1.2641 1.2629 | 1.2571 1.2512 | 1.2451 1.2388 | 1.2324} 1.2259] 1.2192 
1.2768 1.2750 1.2738 | 1.2680 | 1.2620] 1.2558 | 1.2496] 1.2431 1.2366 | 1.2298 
1.2877 1.2860 1.2848 | 1.2789 1.2728 | 1.2666] 1.2603} 1.25388 | 1.2472 | 1.2405 
1.2986 1.2968 1.2956 | 1.2896 | 1.28385 | 1.2772 | 1.2708} 1.2644] 1.2577] 1.2510 
1.3094 1.3076 1.3064 | 1.3002 | 1.2942 | 1.2878 | 1.2814] 1.2750] 1.2682) 1.2615 
1.3202 1.3183 1.3172 | 1.3110} 1.3048 | 1.2984] 1.2920] 1.2854) 1.2787 | 1.2720 
1.3309 1.3290 1.3279 | 1.3217 | 1.3154 1.3090 | 1.3025 | 1.2959 | 1.2892 | 1.2824 
1.3414 1.3396 1.3384 | 1.3322 | 1.3258 | 1.3194] 1.8128] 1.3063} 1.2994) 1.2926 
1.3520 1.3502 1.3490 | 1.3427 | 1.3362 | 1.3298 | 1.3232 |° 1.3165 | 1.3097) 1.3029 
1.3624 1.3605 1.3593 | 1.3530 | 1.3464] 1.3400] 1.3333 | 1.3266 | 1.3198] 1.3130 
1.3728 1.3708 1.3696 | 1.3632 | 173566 | 1.3501 | 1.3434] 1.3367 | 1.3299 1.3230 
1.3830 1.3810 1.3798 | 1.3734 | 1.3667] 1.3602 | 1.3534] 1.3467] 1.3398 | 1.3330 
1.3933 1.3913 1.3900 | 1.3835 | 1.3768 | 1.3702 | 1.3634] 1.3567) 1.3498] 1.3429 
1.4034 1.4014 1.4000 | 1.3935} 1.3868 | 1.3801 1.3733 | 1.3665 | 1.3596 | 1.3528 
1.4135 1.4115 1.4101 | 1.4035 | 1.3967 | 1.3900 | 1.3832] 1.3763 | 1.3695 | 1.3626 
1.4234 1.4214 1.4200 | 1.4134] 1.4066 | 1.3998 | 1.3980] 1.3860} 1.8792] 1.3723 
1.4334 1.4314 1.4300 | 1.4232 | 1.4164] 1.4095] 1 4027] 1.3958] 1.3889 | 1.3820 
1.4432 1.4411 1.4397 | 1.4328 | 1.4260] 1.4191 1.4122 | 1.4053 | 1.3984 1.3914 
1.4529 1.4508 1.4494] 1.4425 | 1.4356] 1.4287] 1.4217] 1.4148 | 1.4079 | 1.4009 
1.4624 1.4604 1.4590 | 1.4520] 1.4450 | 1.4381 1.4311 1.4242 | 1.4172] 1.4102 
1.4720 1.4699 1.4685 | 1.4615 | 1.4545 | 1.4475 | 1.4405] 1.4335 | 1.4266 | 1.4196 
1.4816 1.4794 1.4779 | 1.4710 | 1.4640 | 1.4569 | 1.4499] 1.4429] 1.4360 | 1.4290 
1.4911 1.4890 1.4873 | 1.4805 | 1.4734 | 1.4663 | 1.4593 | 1.4523 | 1.4454) 1.4384 
1.5006 1.4985 1.4969 | 1.4900] 1.4828 | 1.4757] 1.4687] 1.4617] 1.4548 | 1.4478 
1.5102 1.5080 1.5065 | 1.4994 | 1.4922] 1.4851] 1.4781 1.4711 1.4641 1.4572 
1.5196 1.5174 1.5159 | 1.5088 | 1.5016 | 1.4944] 1.4874] 1.4804] 1.4734] 1.4666 
1.529) 1.5268 1.5253 | 1.5181 1.5109 | 1.50388 | 1.4967 | 1.4897 | 1.4827 | 1.4759 
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This DATA may solve YOUR piping problem 
































@ Here is the up-to-date story of 
Yoloy Continuous Weld Pipe—a re. 
markable low alloy steel whose 
nickel-copper content gives it unique 
ability to withstand corrosion, abra- 
sion and shock. These outstanding 
advantages combined with high 
strength, ductility and weldability 
make Yoloy Pipe an excellent selec. 
tion. 

Proved by 18 years of satisfactory 
performance, Yoloy is highly recon- 
mended by users in such service as 
radiant heating, snow melting, gas 
line gathering, brine lines and other 
industrial piping. 

This new folder presents the facts 
and figures on Yoloy’s physical and 
chemical properties, with data on 
sizes now available and other infor- 
mation you'll need to select Yoloy 
Continuous Weld Pipe to meet your 
special requirements. Write for a 
copy today. 


is 





THE YOUNGSTOWN SHEET AND TUBE COMPANY “spo Otices — Younostows bons 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office -500 Fifth Avenue, New York 


COLD FINISHED CARBON AND ALLOY BARS - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - PIPE AND 
TUBULAR PRODUCTS - CONDUIT - RODS - SHEETS - PLATES - BARS - RAILROAD TRACK SPIKES. 
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ASK THE AEROFIN MAN 
About Practical Heat Exchange 








There is a competent Aerofin heat-transfer engi- 
neer near you—qualified by intensive training and 
long experience to find the right answer to your 
Nal Xela illUlrelmmal-teler-> Coulelilel-W olge)e) (lui beelilo Ml olela.d-re 
by the research and production facilities of the 


pioneers in light-weight extended surface. 


Ask the Aerofin Man. 


t ~ 


Aerofin is sold only by ment; 4,” ao CorRPORATION 


facturers of nationally adver 


tised fan system apparatus. 410 South Geddes St., Syracuse I, N. Y. 


List on request. 
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LAUGH with BARNEY 





Mrs. Miller: “What lovely antique 
furniture. I wonder where Mrs. Adams 
got that huge old chest. 

Mrs. Butler: “Well, they tell me her 
mother was the same way.” 

7 5 7 

First Mother: “Are you bothered 
much by your children telling fibs?” 

Second Mother: “Not as much as 
by telling the truth at the most em- 
barassing moments.” 

v 7 7 

We hear it is called “Cold cash” be- 
cause few of us can keep it long 
enough to warm it up. 

5 7 A 

A man owned a parrot that had a 
bad habit of swearing. He decided to 
break the parrot of this habit, so he 
gave it quite a lecture on the evils of 
profanity and at the conclusion of his 
remarks said: 

“It’s a nice day, isn’t it?” 

The parrot replied: “Damn _ fine 
day.” 

The man jerked it out of its cage 
and whirled it around his head, then 
dunked it in a pail of water until it 
was nearly drowned. He then restored 
it to its cage, and while the parrot was 
still gasping and shaking itself, asked 
in a severe tone of voice: “Now, then, 
nice day, isn’t it?” 

To which the parrot replied: “Yes, 
sir. But where the hell were you when 
the typhoon struck?” 


so — Pr Pe <P == 20—ti—wte 


It’s easy enough to be pleasant, 
With a lass and a glass and a song; 
But the man worth while 
Is the guy who can smile 
When he has the old woman along! 
7 7 7 
Prospect (being given demonstra- 
tion in used car): “What makes it 
jerk so when you first put it into gear?” 
Salesman: Oh, that proves it to be 
a good car. It’s anxious to get started.” 
7 v 5 A 
Junior was one of those little terrors 
and Mama was surprised when Papa 
bought him a bicycle for Christmas. 
Do you think it will improve his be- 
havior?” she asked. 

“No,” replied Papa, “but it will 
«pread his meanness over a wider area.” 
7 7 7 

“Come darling, take this medicine. 
Your Daddy spent his last dollar for 
iy 

Little sister gulped and took it. 
Later, she said: “Daddy, if you think 
you can afford it, I'd like to frow this 
up.” 

5 7 oA 

A symphony conductor was rehears- 
ing a difficult solo passage for the flute. 
After going over it many times the 
conductor rapped for attention. “We 
can’t stay on this any longer—we must 
go on now to the next movement.” He 
turned to the flutist, “You'll keep in 
touch with us, won’t you?” 
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"It's oil... LANE-WELLS on the job” 
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Little Jack Horner sat in a corner. 
(B. O.!) 

A y 7? 

Uncle Zeke says he thinks this coun. 
try was a lot better off when it had 
more whittlers and fewer chislers. 

7 A 7 

Two small boys were discussing the 
capabilities of their mothers, both ac. 
tive club members. 

“My mother can talk on just about 
any subject,” the first lad declared 
proudly. 

“Phooey!” retorted the other. “My 
mother can talk without any subject at 
all.” 

q y y 

Jones: “I suppose now that you have 
your baby girl life is just one beautiful 
symphony?” 

Smith: “Well, not exactly; it’s more 
like grand opera—full of marches, 
arias, and loud calls for the author 
every night.” 

’ A 5 

The nurse entered the professor's 
room and said softly: “It’s a boy, sir.” 

The professor looked up: “Well, 
what does he want?” 

5 7 4 

The long-winded lecturer had been 
holding forth for over an hour, except 
for brief pauses from time to time to 
gulp a hasty drink of water. Finally, 
during one such intermission, an old 
man in the audience leaned toward his 
neighbor and announced in a loud 
whisper: “First time I ever saw a wind- 
mill run by water!” 


y A 7 
An American had an invitation to a 
private shoot. Addressing the old 


gamekeeper, he said: “I’m one of the 
crack shots in this country. Tomorrow 
you will be loading for me, and for 
every bird I miss I'll give you a 
quarter.” 

The following evening the game- 
keeper met a friend and told him the 
story. 

“If I'd had another blank cartridge,” 
he said, “I’d have made an even five 
dollars.” 

y 7 A 

“Seventy-five-year-old: “When I die 
I'd like to do it in a car crash doing 
80 miles an hour.” 

Eighty-five-year-old: “Vd like my 
finish in a 400 m.p.h. plane.” 

Ninety-five-year-old: “I'd like to be 
shot by a jealous husband.” 

5 5 7 

Impatient customer: “I'm in a hurry, 
I want two pounds of liver.” 

Butcher: “Awfully sorry, ma’am, 
but there are three ahead of you. You 
wouldn’t want to get your liver out of 
order, would you?” 

7 7 7 

The Sponsors Friend 
What do I do on Wednesday nights? 
I watch them televise the fights. 
After each round I loudly cheer, 
And sip a bottle of cool beer. 
What do I do on Friday nights? 
The same old thing; I watch the fights. 
But while I watch and loudly rave, 
Instead of drinking beer, I shave. 
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